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Wh y Cross chose Timken’ b “APINgs 
for all 148 drill spindles 


ity, we make it ourselves . 


HIS huge Cross transfer ma- 

chine drills and taps holes in 
automobile engine blocks at new 
highs in speed and accuracy. To 
assure Maximum user economy and 
machine life, Cross engineers chose 
limken* tapered roller bearings 
for the machine’s 148 drill spindles 
Here's w hy: 
1) They maintain precision longer. 
limken bearings are geometrically 
designed to give true rolling motion, 
precision manufactured to live up 
to their design. 
2) They're extra tough because 
limken bearing steel is nickel-rich 
and to make sure it’s the finest qual- 


BETTER-NESS 


| { 


rolls 


KE 


Amer- 
ica’s only bearing maker that does. 


When you use a machine with 
Timken bearings, you get all the 
extra benefits of Timken Company 
leadership in tapered roller bearing 
design and in engineering service. 
We maintain the industry’s most 
modern laboratory to test bearing 
applications. To get better ma- 
chines, make sure they’re Timken- 
bearing-equipped. The Timken 
Roller Bearing Company, Canton 
6, Ohio. Canadian plant: St. Thomas, 
Ont. Cable: ‘““STIMROSCO”. Makers 
of Tapered Roller Bearings, Fine 
{/loy Steels and Removable Rock Bits. 


on 


tapered roller bearings 


How THE CROSS CO. mounts 148 
drill spindles of its Transfermatic 
machine on Timken bearings to 
give longer bearing life, maintain 
accuracy. 


WHEN YOU BUY TIMKEN” BEARINGS YOU GET... 


1. Quality you can take for granted 
2. Service you can’t get anywhere els¢ 
3. The best-known name in bearings 


4. The pace setter in lower bearing 


costs 


First in bearings 
for 60 years 





Forty Years 
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in American 
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The 8-jet, 450,000-pound 
Stratofortress missile platform 
bomber can span oceans and return 
to its bdse without refueling. 
Included among its fuel hose 
assemblies are 245" and 3" hose 


as much as 30 feet long. 


== 


70 Fuel Line Assemblies on B-52G. 
Completely New... 
Developed and Produced by 


WEATHERHEAD 


The Weatherhead fuel line system for Boeing’s B-52G meets heretofore 
unknown requirements in terms of operating characteristics, material prop- 
erties, light weight and unusually large range of sizes (115” to 4” 1.D 
Approximately 75 different assemblies provide continuous distribution of 
fuel in the integral wing and fuselage tanks to the eight jet engines. The 
spec! il hose is im pe rvious to the JP-4 or JP-5 fuels « mploye d, even wher 
it remains immersed in fuel. 








In developing the entirely new hose assemblies, Weatherhead worked on the 
specifications with Boeing engineers. Shortly afterward, Weatherhead had 
established mass production of the full range of qualified assemblies 


This is an example of how Weatherhead smoothly synchronizes its vas 
research and development, engineering and manufacturing facilities 
originate and supply special needs within tight timetables. Whatever 
your fluid system requirements, look to Weatherhead for assistance from 
concept through production, 


WEATHERHEAD AVIATION and MISSILE GROUP 
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Force, has added a riot bed cf sed pon ts lis stitial = 
teamwork of private industry. 

Defense of the free world requires unprecedented 
scientific achievements—new weapons systems so 
advanced they demand the specialized capabilities of 
many organizations. 

The Air Force was first to utilize the great creative 
power available in the comb/ned abilities of private 
industry—the TEAM concept. This Air Force partnership 
with industry has resulted in today's highly successful 
Project Leve/ Systems Management 


tions were joined together ‘by Hoffman: Laboratories 
Division as systems manager in developing a complex 
electronic reconnaissance system for the Air Force. 
The success of this program is proving the value of 
combining the talents of several companies to meet 
the requirements of today’s complex weapons systems. 


This kind of teamwork transforms healthy competi- 
tion into powerful cooperation... providing better 
answers faster and at less cost to the nation in terms 
of time, money, and manpower 


Hoffman Electronics, @ 


GS - ORR O: RAT 


HOFFMAN LABORATORIES DIVISION 


ANE 


Significant developments at Hoffman have created positions for scientists and engineers of high calibre. Please address inquiries to Vice President, Engineering 








ORSCHELN BRAKE CONTROL 
SYSTEMS FOR GROUND SUPPORT 
EQUIPMENT WILL KEEP YOU 
FIRMLY IMPLANTED. 


The manufacturers of Orscheln 
brake control systems are not 
interested in conquering space. 
They leave that in your capable ¥ 
hands. But if you manufacture “J 
a mobile support element, 

they have the parking brake 7 
control which exceeds Mil Specsy , 
For the most positive brake 3 
control system on earth or 

any planet consult... 


g 





ORDNANCE 





~ 


—— 4 — 
BS ee pepe [ © re eS. reper © ae alll 


Bundy can mass-fabricate 
practically anything 


. . . with Bundyweld» — double-walled steel tubing that 
is adaptable to a whole host of applications. 


HATEVER your tubing problems ... whatever the stage of development of 

W your product, the Bundy man awaits your call. That's because tubing prob- 
lems are Bundy’s business, and Bundy engineers — with years of tubing expe 
rience — can often come up with a design angle that'll save you time and money 
But the Bundy service doesn’t end there! Specially designed Bundy machines 
take over the mass-fabrication of these parts in unlimited quantity. And to 


—the original double-walled steel Bundyweld is the Bundyweld is light- 


meet rigid specifications, we use Bundyweld 

tubing—the safety standard in small diameter tubing. Thinner-walled Bundyweld original tubing doubl: weight, uniformly 

is stronger and gives you higher bursting and fatigue strengths. pomsroe die at § —_ smooth, easily fabri 
Why not bring your tubing troubles to Bundy and take advantage of expert strip, metallurgically antes. Sto pemarhealty 

engineering and design, mass-fabrication economies, and Bundyweld tubing? See oe | through oe Satiene: hes eaene 

Sweet’s Product Design File le/Bu . or write directly for full information! es men Blige mee og high burctinestr ath. 


Bundy Tubing Company, Detroit 14, Michigan, versatility. 


resistant to vibration 


Sizes up to °s” O.D, 


There’s no substitute for the original Bundyweld Tubing. 


BUNDY TUBING COMPANY 


HOMETOWN, PA. © DETROIT 14, MICH. © WINCHESTER, KY. 


WORLD'S LARGEST PRODUCER OF SMALL-DIAMETER TUBING. AFFILIATED PLANTS IN AUSTRALIA, BRAZIL ENGLAND 
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f the many Q-E-D* geodesic-type dome shelters 
rthe U. S. Marine Corps by Magnesiu Products 


ukee, inc, 


The marines go modern . . . quartering 
themselves and their equipment in portable, 
simple-to-erect geodesic-ty pe dome shelters 
like the one shown above. It was designed 
and engineered by Magnesium Products of 
Milwaukee, Inc. And strong, lightweight 
Flynn aluminum extrusions were used to 
form the framework. 


Geodesic shelters— made by Flynn’s customer 
in diameters of 24, 30, 36, 42, AND 57 feet—have 
to “‘rough”’ it. They have to be maneuverable. 
That’s why extruded aluminum is used. 











at dine 


Flynn extrusions form framework for 
sturdy, mobile Marine 


It’s tough and long-lasting as well as light 
and handy to work with. It makes assembly 
fast and simple. Also, aluminum parts are 
easy and economical to ship. 


Whether your product is for the battlefield or 
the industrial field, it'll pay you to investigate 
all the possibilities and advantages of 

working with Flynn. Flynn has the know-how 
and experience to turn out quality aluminum 
parts—in large or small quantities—to your 
exact spec ifications. You can order custom 
styles, or choose from a wide variety of 

stock profiles and alloys. And you can rely 

on Flynn for fast, as-promised deliveries 


Write today for ideas relating to your own 
product .. . free from Flynn of course. 


-— E&Y Y/Y! 
PALUMINU | 


MICHAEL FLYNN MANUFACTURING COMPANY 


Aluminum Division 
Main Office & Plant 
EAST GODFREY AVE. PHILADELPHIA 24, PA 
ales Offices 
EAST 42ND STREET, NEW YORK NY 
RADCLIFFE ROAD. TOWSON, MI 
*Quick-erect dome 4232 HERSCHEL STREET, DALLAS 
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Name the Ground Support 
... there is a : ge 


oe ee and eo 


“PACKETTE 


Doing it Now! 


2-cy!l. 34 hp 


PC-60 
4-cyl.70 h.p. 
Air conditioners, crash trucks, compressors, generators, test stands, 
refuelers, heaters, blowers, Rollagons, multi-purpose trucks—it would 
be hard to name a type of ground support equipment which one or 
another of the five Continental Packettes isn't either doing, or equip- 
ped to do, better than any other engine These Military Standard 
power plants (Mil. E-6449-A) are approved for use in equipment for 
all branches of the Armed Forces. Developed by Continental Motors, 
on whose aircraft engine models they are based, they span an output 
range from 30 to 250 horsepower. They combine light weight, com- 
pactness, and ease of servicing and upkeep with the rugged stamina 
for which Continental has been known for 56 years Packettes 
are built to operate in any temperature from sizzling desert heat to 
65 below zero, power output being automatically governed to the 
load. They feature unusually wide interchangeability of parts—among 
themselves and among models in Continental's aircraft engine line— 
and complete supplies of parts are maintained all over the world. 


In short. IF THE APPLICATION FALLS WITHIN THEIR POWER RANGE, NO OTHER 
POWER PLANT WILL DO THE JOB SO WELL 


WRITE FOR COMPLETE INFORMATION 








8-cyl. 250 hp. 
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AY Far O's by OI 
: MAGNE TICS and 
MICROWAVE 


. Creative Imagination was ‘or lames Clerk Maxwell the catalyst that 
inited a profound physica. otuition and a formidable mathematical 
capacity in a brilliant formulation of electromagnetics—the basis ot 
all today’s practical electro;icgnetic applications 


At National Co. creative imagination is transmuting observed physical 


phenomera and mathematically formulated theory in such applications 


as long range microwave transmussioa —extending further our practical 
contro: of physical phenomena 

The unplications of these new means of communications are manifok 
and the appieations multrtudinous 

National Co is a community of minds and talents that enjoys the chal- 


lenge and the prestige of success in such advanced fields as multipeti, 


transmission, noise reduction, correl 


ition techniques for signal proces:- 
ing, Tropospheric scatter systems, lonospheric Scatter systems, molecular 
beam techniques, long range microwave transmission and missile check 


out equipment using microwave and digital techniques 


National Co. has grown with the Tradition of New England electronics 
Your needs and problems receive exceptional attention at National Co 


/ 


f 


because. here. creativity is required, recognized and rewarded 


Write or phone 


“Sneed telomere Nationa: SY ae | 


National Company, Inc., Malden, Mass 


MANUFACTURERS OF MATERIEL AND EQUIPMENT FOR US DEFENSE 
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General Electric moves to 
provide a more effective 


DEFENSE 


Top systems management, technical talent are concen- 


trated in Defense Systems Department with a charter 
geared to modern defense needs for: 
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® Systems-oriented management 


@ Pinpointed authority, responsibility 


eed ~ <_ 


e Full back-up resources 
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RICHARD L. SHETLER 


General Manager 
Defense Systems Gepartment 


Richard L. Shetler is General Manager of the Defense 


Department. One 
system managers, 


Systems 
standing 


of 
Mr 


the Company's out- 
Shetier's experience 


has included responsibility for some of the longest 
range radar systems ever built in this country. 


KARSH, OTTAWA 


SYSTEMS CAPABILITY 


Accelerating technological change, coupled with 
the increased complexity and wider variety of 
choice of weapons and weapons systems, has pro- 


the on 


foundly altered defense requirements 
industry. 

In line with this requirement, General Electric’s 
Defense Systems Department, headquartered in 
New York, draws together under one 


the systems capabilities and 


Syracuse, 
roof, long-range 
planning functions required to draw on all of 
General Electric to provide the total solution to 
specific defense problems of the military depart- 
ments of the Department of Defense and other 


government agencies. 


UNIQUE SYSTEMS ORGANIZATION 


is a 


The Defense Systems Department 
Electric’s 


unique 
General Defense 


Completely 


department within 


Electronics Division. systems-ori- 
ented, DSD has no need for equipment design or 
facilities. While it determines the 
to the Systems 


Department assigns design and fabrication func- 


fabrication 
specifications be met, Defense 
tions to other General Electric departments or to 
some subcontractors among the 45,000 suppliers 
to General Electric. 

But overall responsibility to the customer for 
the complete weapon or support system always 
remains within the Defense Systems Department 
This responsibility is fulfilled through the De- 


partment’s 
e Systems-oriented program management 
e Competent systems engineering 
e Continuous program evaluation 
e Efficient specification and procurement 


These specific capabilities permit the Depart- 


ment to deliver the total system requirement on 
time, with the right quality, and at the specified 
price. 

AUTHORITY, ACCOUNTABILITY 


As the focal point within the Company for a 


specific system effort, the Defense Systems De- 


partment manager has complete re- 


sponsibility and accountability plus the authority 
the 


program 


necessary for the timely execution of par- 


ticular program, 


OUTSTANDING COMPETITIVE ADVANTAGES 


The Defense Systems Department offers its cus- 


tomers outstanding qualifications for meeting 
total prime and support system requirements in- 
planning and feasibility 


cluding long-range 


studies. For example, it has. . . 


Demonstrated systems competence: Recent examples 
include the highly successful radio-command 
guidance system for the USAF’s ATLAS ICBM 
which precisely guided the Atlas into orbit around 
December 18, as part of Project 


the earth on 


SCORE. 


Full back-up resources: The full range of General 
Electric’s scientific, engineering and manufactur- 
ing skills supports DSD capabilities. 
For example, the Company’s research and de- 
by over 100 
300 


velopment programs, carried on 


laboratories at annual of 
dollars, provide the depth of knowledge for vital 


an cost million 
technological break-throughs. 

For more information—or for a copy of brochure 
GED-3760, describing the 
systems capabilities write to R.1 
Manager, Defense Systems Department 
457, Syracuse, New York. 


Department's de jense 
She tle -. Gene ral 


P.O. Box 


Progress /s Our Most Important Product 
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NEW, ALL-NEW CRANES | 
FROM AUSTIN-WESTERN | 


NEW NEW 
MODEL 410 § MODEL 110 


10 TON CAPACITY RANGE 3-5 TON CAPACITY RANGE 


A-W CRANES ARE— 
¢ ECONOMICAL «+ HIGH PRODUCERS 





¢ VERSATILE »* EASY TO MAINTAIN 
¢ HIGHLY MANEUVERABLE ¢ FAST, MOBILE 


Austin-Western now offers you a 
complete line of LIFT, CARRY 
and PLACE equipment . . . de- 
signed to make more profit for 
you inevery operation! Investigate. 
See your nearby Austin-Western 
distributor today or write us. 


ALSO AVAILABLE: 


for truck or 


11’ 1” overhead clearance 
Hydraulic topping 
All-wheel drive 

Torque converter 


Continuous 360° boom 
rotation 


Boom raises to 60° from 
horizontal! 


Short 15’ 8” turning radius, 
17’ 8” w/outriggers 


25’ telescoping boom can 
be extended to 47’ 


Power booster front- 


Low 8’ 10” overhead 
clearance 


Hydraulic cable hoist 


5 


Boom swings 220° 
Torque converter 
Power booster steer 
Rear trunnion steer 
Road speed 2-15 mph 


Outlifts all other 3-wheel 


cranes over-the-side! 


MODEL 210 


5-ton range 
self-propelled 


MODEL 210-P 


5-ton range 


steer 


stationary mounting 
Full hydraulic Hydraulic topping 


rear steer 
MODEL 220 Hydraulic outriggers 18’ 7” boom reach 
6-ton range 
self-propelled 


Gas or diesel power Unobstructed visibility 


Self-propelled 
speeds to 23 mph plus 


Full reverse transmission 


Unobstructed visibility Dual front driving wheels 


10’, 22’ manual boom 


extensions Gas powered, self-propelled 


Boom raises to 50° from 


horizontal 


my <Cw) 
eh AD 


Au st i n 4 er YEAR a Weste rn CONSTRUCTION EQUIPMENT DIVISION T am 
” BLH 


o* AURORA, ILL. k 
\ 


BALDWIN: LIMA: HAMILTON Ss 


6) 
4 
. Y 
Power graders ° Motor sweepers ° Road rollers ° Hydraulic cranes Ham 
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At the moment of decision... 


. when life or property stand in danger under 
the shadow of a suddenly errant missile — the 
human finger poised over the “Destruct” button 
moves quickly downward, on information sup- 
plied by Cubic Corporation's Bi-COTAR. 
Beneath the finger of the Range Safety Officer are 
buttons that will destroy the missile in flight or 
cut off its fuel supply. The RSO’s precise know!- 
edge of trajectory and impact prediction is fur- 


nished by a Bi-COTAR, which is the major range 


COTAR 


Pa 


VY B C CORPOR 


safety equipment for the West Coast's first bal- 
listic-missile base 

From two tracking sites at Vandenberg Air 
Force Base, like two searchlights with their beams 
intersecting on the missile, Bi-cCOTAR derives 
direction information from standard telemetry 
signals. At the Instrument Control Center precise 
trajectories and predicted impact points are plot- 
ted for the Range Safety Officer . . . his guide to 


decision 


Tracking systems by Cubic for missile range 
safety . another achievement in Space Age 
electronics 


5575 Kearny Villa Road, San Diego 11, California 


\ j 
Electronic Engineering |“ With a Dimension for the Future 
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it parachutes 
from planes! 


Suliget 


ysler Corporation under the direction and supervision of 
the U. S. Army Ordnance Tank Automotive Command, Detroit, Michigan 


.. Its the new U.S. Army XM-410 
2'’-ton truck, built by Chrysler with 
strong, lightweight Reynolds Aluminum 


Carry it by air, drop it by parachute, run it over the most 
rugged terrain—or add an outboard motor, and power 
it through water! The all-new XM-410, designed in 
@ aluminum and built by Chrysler, goes anywhere 
rhe Finest Products under any conditions. 
Made with Aluminum Made with strong, lightweight Reynolds Aluminum, 
this new vehicle weighs less fully loaded than the standard 
are made with steel truck weighs empty. Air transportable, it is rugged 

REYNOLDS & ALUMINUM enough to take the jolts and pounding of an air drop. 
And rustfree, corrosion-resistant Reynolds Aluminum 
fits it for ‘sea duty’’, too. As is true in so many 
commercial and military developments, Reynolds 
contributed more than aluminum to this new vehicle. 
Reynolds engineers worked closely with Army Ordnance 

Watch Reynolds TV shows—“ALL-STAR GOLF” and and Chrysler, providing technical services and 
“ADVENTURES IN PARADISE” — ABC-TV know-how on the best use of aluminum 
For specific information on how Reynolds Aluminum 

can solve problems in product improvement and 
production efficiency, write to the Reynolds Metals 
Company, Bex 2346-TO, Richmond 18, Virginia. 
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-.»» MANAGEMENT BRAIN FOR SPACE AGE SYSTEMS 
Alpha ( ‘orporation Was ¢ stablished to expand designe rs, engineers, scientists ind constructors 
upon Collins Radio Company’s extensive program Alpha is geared to handle turnkey technical 
of design, engineering and installation of complex projects of all magnitudes on this continent 
communication and navigation systems. Th ind in foreign fields. In addition to intricate 
entire systems division of the parent company, electronic equipment, Alpha will design and 
including its executives and space age specialists, construct related roads, towers and buildings 
is being consolidated with Alpha Alpha trains client personnel or staffs 
Further, responsibility for the vast projects-for and operates finished installations 
government and industry in the Collins systems Alpha, using the best equipment from throughou 
program is being assumed by Alpha industry is the hallmark of world-wide 
with its greatly augmented staff of systems management dependability 
CORPORATION 
A SUBSIDIARY OF COLLINS RADIO COMPANY 
DESIGNERS, ENGINEERS, CONSTRUCTORS, WORLD-WIDE - RICHARDSON, TEXAS ~- TELEPHONE DALLAS Adams 5-2323 CABLE ADDRESS: ALPHA DALLAS 
Alpha capabilities include technical systems management in all fields, with special emphasis on: * Space vehicle tracking < 
j Test range instrumentation and communications * Voice, teletype and data transmission * Aircraft modification and overha 
SW teh } 


Integrated shipborne, airborne, and ground communications * High capability remote contro! and 


y* 


WHAT KIND OF ENGINE FOR A SPACE-TAXI? 


It takes a unique engine to jockey a 
space-taxi in landing on an 
that will 
stant control and 


for a 


orbiting space station—one 
a space pilot i 
maneuverability 


is the 


give 
precise 

Such an engine 
lable 


travel vet as 


fully control- 
for 
to operate as an 


rocket engine—ideal space 
easy 


iutomobile engine 
The rocket engines are ready now 


Although the space-t: still a 
gleam in an the 
trollable rocket engine is available 
ind has immediate application 

for existing aircraft. The pilot of 
plane with auxiliary rocket power can 
h it on for sudden, swift accel- 
high altitudes the 
air-breathing turbojets 
power for ordi flight 
the mixed-power 


tions This 1S 
rld War II se 


iXl 15S 


engineer's eve, con- 


now 


swite 
eration § at 
aircraft’s 
ary 


one 


—_— g 
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= et Since W veral 


ss 


NY 


mixed-power concepts have been <¢ 
veloped in foreign countries, i: 
ing Russia, France and Englane 


—_— 


Extra power for today’s aircraft 


Rocket« 
teste d, 


already has designed, 
and manufactured rocket en- 
gines for mixed power applica 
The AR-1 rocket engine is a liquid- 
propellant system, as are the large 
power plants for the Atlas, Thor, 
iter, and Redstone ballistic mis- 
The AR-1 copes stringent flight 
tests as a sup] tary power plant 
Subst 


lyne 


tions 


le me 


on modern jet aircraft. antial 
norm 
50,000-foot altitude « 
demonstrated in n 
st flight 


»>°o 


"eS, 


al near-sonic 


Improvements over 


speed 


and apa- 


les were iore 
100 te 
The A 
rocket-engine 
Rocketdyne 


engine th: 


fou 
veloped by 
isa fully-throttleable 
ied thrust 


second in a series of 


} 


} : 
models dé 


Yrovides var 


airplane’s tanks 
gnites with 
engines 
restart capability. 


from the 
atically 


- these 


Using fuel 

which aut 
hydrogen peroxide 
have full stop and 


ym 


More value for taxpayers’ money 
The auxiliary rocket engine 
present aircrait euperpertieme ince 
capabilities at a relatively low cost. It 
provides the incre ased speed and 1 ma- 
neuverability that could spell the dif- 
ference between the success or failure 
of an intercept mi Almost any 
existing jet aircraft, as well a 
now on the drawing board, « 
adapted readily for AR eng 


gives 


Ssion 
s those 
an be 


ines. 


Looking forward to tomorrow 


Beyond a doubt, rocket power 
leading role in the Free 
future. Rocket-propelled airplanes, 
such as the X-15, will pave the way 
for man’s entry Outer Space 
The multi-millic 1d-thrust sys- 
tems that are n under de veloy ment 
at Rocketdyne will be 
to explore interplanetary 
meanwhile, these rapid adv 
rocketry can add great strength 
America’s present de 


has a 


World’s 


into 


ow 
man’s means 
. > 
Space. But 
ances 


terrent 


arsenal 


THE MEASURE OF 
Thel q sid 


engine 
R } te] 
Cocke j 


ROCKET POWER 


‘opellant AR » 


ROCKETDYNE 3 


DIVISION OF NORTH AMERIC 


AN AVIATION, INC 
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optical 
mechanical 
electronic 


The sum total of the skills involved in 
the conception, design, development and 
manufacture of complete optical systems 
frequently cuts across many fields. Koll- 
morgen combines technical skill and com- 
plete facilities for highly precise work in 
optics, mechanics and electronics. From 
the engineering design and mock-up stages 
through development, manufacture and fi- 
nal testing, Kollmorgen can handle the 
whole job. 


Your remote viewing, inspection and test- 
ing problems can receive the careful atten- 
tion of this completely integrated facility. 
A simple sketch is enough to get us started. 
Inquiries should include such information 
as the size and nature of the objects to be 
observed, the presence of adverse condi- 
tions such as temperature extremes, blast 
and explosion, radiation, etc. For informa- 
tion on particular instruments, please 
write Dept. 229 


©) 


<, KOLLMORGEN 


orp i 


NORTHAMPTON, MASSACHUSETTS 
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Continuous strip fuel inspection cameras. 
Hot cell periscopes, underwater periscopes. 


Periscopes can be provided with Radiation 
Resistant Optics, Internal Radiation Shield 
ing, Corrosion Resistant Materials, Pressur 
ized Construction, Interchangeable Viewing 
Heads, Interchangeable Eyepieces, Micro 
scope Relays and Camera Attachments 


MIS f 


These bunker-type periscopes are designed 
by Kolimorgen to customer specifications 
They allow close, detailed observation dur 
ing launching, static tests and fueling op 
erations without endangering the viewer. As 
in all Kollmorgen periscopes, the excellent 
light-gathering power of these instruments 
makes them easily adaptable for photogra 
phy or television purposes. All are hermeti 
cally sealed and maintenance-free. 


Kollmorgen’s well-equipped optical shops 
produce all types, shapes and sizes of 
lenses, prisms and mirrors to meet the most 
exacting requirements of industry and de 
fense. Quantities from one of a kind to 
production runs of thousands. Individual ele 
ments or complete optical systems. 


RMI N ERISCOPE 


The Nautilus and her sister ships of the 
atomic fleet, like almost all other U. S. 
submarines, are equipped with periscopes 
designed and manufactured by Kolimorgen 


SPECIAL PRODUCTS 


Borescopes—in lengths from a few inches 
to forty feet, diameters from .100” to two 
inches. Motion picture and television lenses 
Riflescopes for the military. Optical training 
devices. Collimators. Transit optics. Elec 
tronic devices (classified). Aerial camera 
and ‘bombsight lenses. 





Filling a powerful place in our nation's defense! 


GM DIESEL 100-KW. PRECISE-POWER - 


GENERATO 


all 
purpose 
power 
ine 


(20 to 1650 H.P. in 
only 3 cylinder sizes) 


Developed in conjunction with the 
U. S. Army Corps of Engineers and 
the Army Ballistic Missile Agency, 
this GM Diesel Precise-Power Gen- 
erator Set combines the time-proved 
GM “‘6-71”’ 2-cycle Diesel engine with 
a 100-KW. Delco generator equipped 
with a specially designed regulating 
system for utmost accuracy. 


Weight of the unit is kept toa 


ET at Jupiter Missile launching site 


minimum (only 5,800 pounds) 
through extensive use of aluminum in 
both engine and generator compo- 
nents. 

Starts and operates in-65° ambient — 
arranged for remote starting—load- 
sensing hydraulic governor on engine. 
Operates satisfactorily on either Diesel 
or JP fuels because, unlike some 4- 
cycle Diesels, GM unit injectors do not 


IMPORTANT FEATURES OF GM DIESEL GENERATOR SETS 


require fuel oil with high lubricating 
qualities. 

This new 100-KW. Diesel Engine- 
Generator Set is designed to meet the 
most exacting performance standards 
in supplying power for radar, ground 
support and other facilities for vari- 
ous missile programs of the U. S. 
Army, Navy, Air Force and Marine 


BM 


These compact, highly mobile units are key components of the GM Diesel 
All-Purpose Power Line of engines and generator sets which are widely used, 
for example, on the DEW line, in naval transports, personnel craft and many 
other types of equipment Engine and parts interchangeability permits 
standardization with other GM Diesels used in trucks, cranes, Compressors, 
LOX plants and other equipment * Lightweight for maximum mobility—easily 
mounted on Army-type 2- or 4-wheel trailers * Trouble-free operation—iong 
life without overhaul * Models of varying capacities in 50-, 60- and 400-cycle 
alternating current as weil as direct current available * Easily paralleled 


DIESEL 


DETROIT DIESEL ENGINE DIVISION 
GENERAL MOTORS, DETROIT 28, MICH 


Regional Offices: New York, Atlanta, Detroit, Chicago, Dallas, San Francisco Washington, D. C.: 123 Cafritz Building — 1625 Eye Street, N.W. 
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it takes knowledge in depth to bring a military contract through on sched- ake 
ule, whether prime or sub. We have it: our specialists in metallurgical re- Y 
search, development engineering, production engineering, fabrication and \ 
assembly have had long experience working with DOD and contractors, on : 
components as well as complete systems. We back them up with five large Abe. ‘= a: 
metalworking and manufacturing plants. If our capabilities in these fields can ~~ 2 we 
help you, contact one of our sales offices or: Director of Defense Products, 
American Car and Foundry, Division of QC f Industries, fobrteathen aEnebiting te 







750 Third Avenue, New York 17, N. Y. Sales Offices: New York—Chica the eon ~ - rane 
Cleveland—Washington, D.C.—Philadelphia—San Francisco—St. Louis. Seto ground tedie. Gol 


Aircraft Corporation: prime 
contractor for the ‘'Rascal”’. 






AMERICAN CAR AND FOUNDRY 


DIVISION O F ACF INDUSTRIES INCORPORATE 


Products for Defense 


For example: Missile Ground Support and iInstaliation Equipment 
Artillery Shelis *« Radar Structural Members + Armor Plate + Armored Vehicies 
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What You Should Know About This Symbol... 


It may be new to you now, but you'll see it again 
and again. It’s a symbol of service to government, 
the armed forces, to defense industry. 

For it represents The Singer Manufacturing Com- 
pany’s Military Products Division, a functional team 
of three well known organizations— Haller, Raymond 
& Brown, Inc., Diehl Manufacturing Company, and 
Singer-Bridgeport. 

The Military Products Division provides scientists 
and engineers familiar with government require- 
ments ... development and production facilities for 
making systems, products, and components in large 
quantities, at a practical cost. 

It can handle projects from concepts to production, 
or serve defense industry capably as a subcontractor 
—in any of three ways—by developing to require- 
ments, building to specifications, or by supplying a 
product line. Remember this symbol. It can serve you 
well. The Singer Manufacturing Company, Military 
Products Division, 149 Broadway, New York 6, N. Y. 


SINGER 


THE SINGER MANUFACTURING COMPANY 


Military Products Division 
149 BROADWAY, NEW YORK 6, N. Y. 


*~A TRADEMAR 
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AEROJET 
for gunfire control 


INFRARED FOR THE F-104 


| F-104 Starfighter is achieved with an Aeroje 
A 


at Azusa, Californie 


P : ee ae : 
ition today. Aerojei’s Avionics Division constitutes the nation 





engineering group devoted to research, development, and manufacture of infrared systems. 


/ THE \ 
AEROJET-GENERAL CORP® GENERAL | 
\ TIRE / 


A SUBSIDIARY OF THE GENERAL TIRE AND RUBBER COMPANY 
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GAR WOOD HC-4 CRANES devel- 
oped for military helicopter airlift, 
offer 4000 Ib. capacity .. . fully hy- 
draulic operation. Cantilever-type 
boom telescopes from 8 to 16 feet. 


GAR WOOD -ST. PAUL DUMP BODIES 
are reinforced to eliminate spread- 
ing, sagging or warping. Telescopic 
and arm-type hoists are preferred 
for smooth operation. 


a 


for ease of operation 


and maintenance 
O 


GAR WOOD 


GAR WOOD WINCHES will never 
stick or freeze! Clutch is fully 
enclosed to keep rust, weather 
and dirt out. Self-engaging 
clutch prevents slipping. 


EVEN THE HARDEST JOB CAN BE MADE EASY... 


by equipment that is easy to operate and easy to 


maintain. With Gar Wood, you get advanced features 


that give maximum ease of operation and maintenance. 
Check the complete line of Gar Wood truck equipment 


and construction machinery. Write to Customer Service 


Dept., Gar Wood Industries, Inc., Wayne, Michigan. 


GAR WOOD EXCAVATORS with 
independent travel let opera- 
tor hoist or swing while mov- 
ing. Compact machinery deck 


makes parts easily accessible. 


INDUSTRIES, INC. 


Wayne, Michigan 
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At eve ry stage 


computer 


tire 


SUCCESS of a missile program 
Librascope computers, components, instruments and 
ystems give right answers from original concept to final evaluation 
THE FIRST STAGE: Workable designs. SECOND STAGE: Trajectory and 
engineering computations require d ] ng befor the launc hit g 
THIRD STAGE: Control, guidance; impact prediction. FOURTH STAGE 
Data reduction and analysis. @ Recognizing still a fifth stage 
Librascope determines reliability in the lab. Environmental tests 
eck equipment for temperature, shock, vibrati 
real” conditions likely to affect performance 


ers will release Librasc 


pressure and 
Only positiv: 
ope equipment for field us¢ 


iG 


right 
answers 
when 


NZO)U MB atexexe| 
them! 


cs 


For information on career opportu 


s at Librascope 
write Glen Seltzer, I 


mployment Manager 


A 
GENERAL 
- IBRASCOPE PRECISION 
COMPANY 
LIBRASCOPE, 


INC. 808 WESTERN AVENUE « ¢ 
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GROUND SUPPORT EQUIPMENT 


A Proven Kearfott Capability — Kearfott’s prominence in the design and production of 
ground support equipment is a result of 15 years’ experience in producing precision servo systems, 
computers, gyro reference systems and inertial guidance equipment. Kearfott test equipment 
is designed on modular principles which increase flexibility and economy and eliminate the 
obsolescence factor since modules can be readily modified or replaced. Modules are designed to 


be compatible with one another, thus providing test capabilities for a wide variety of applications. 


fel « 

909") IN- PLANT TEST EQUIPMENT: Rack-mounted modules comprise the 
necessary metering circuits, signal generators and power supplies, 
switching circuits and junction boxes to perform the following tests 
on inertial reference systems 
Voltage and phase e Current ¢ Heatu yel rticality of plat- 

in ground erection ) deel § ade rectton tin 11 eround erection 

le e Measurements o t 4 tl pitch (pul a les in ground 

m mode e Measu e of free drift of platform in azimuth in 
yund erection mode e Measu ent of azimuth eyro torquer scale factor 


rround erection mode 


Inertial Guidance System Test Console 


FIELD-TYPE TEST EQUIPMENT: \[odularized, self-contained unit 
that provides all power and signal voltages to operate, test or trouble 
shoot a gyro. All inputs to and outputs from the gyro are accessibl 
at cOnNVCnICNL jac ks where connections to m«¢ asuring equipment can 
be made, thereby enabling operator to evaluate gyro performance 
completely. Modules are slide-mounted for ready access if repair 
modification or product improvement replacement are required 
This portable equipment performs these basic tests 

Insu t 


Floated Gyro Test Console 


GENERAL PURPOSE DATA PROCESSING: | his data handling system 
provides a reliable, precise means of monitoring, logging and perform- 
ing an alarm function o up to 200 s« parate temperature, pressure, 
liquid level or flow transmitters. Manual controls are provided for 
scanning rates, automatic or manual logging, data input relating to 
operator, time, day, run number and type of run. 200 numbered lights, 
corresponding to specific points being maintained, provide a visual 
“oll normal display for operator's warning. This system has growth 
built in and can be expanded in capacity to 1024 points and in scan- 


ning rate to 2000 points per second 


Scanalog 200-Scan 
Alarm Logging System Write for compl information on Kearfott’s cround supp fequ pment. 


Engineers: Kearlott offers challenging op; tunit lvanced component and system development. 


A 
GENERAL 
% Kearfott PRECISION 


COMPANY 


KEARFOTT COMPANY, INC., LITTLE FALLS, WN. J, 
VTVM-PSVM High-Speed Automatic Prrlenpctey taller g~ditege dieing canny 


M ales and Engineering Offices Clifton, N. 3 
Precise Angle Ohmmeter Midwest Office 23 W ve. Lo Gre m” 
Indicator Module Module om Contret Ollice 621! Gonten eros 


West Coost Office 253 N > Posodeno, Colif 
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A Salute to Mitchell 
Camera users throughout 
the world On the 


40" 
ANNIVERSARY 


of 


MITCHELL 
CAMERA 
CORPORATION 


LIMITATION OF SPACE PERMITS ONLY A PARTIAL LISTING OF USERS 


. 
Mitchel Camera Corporations 666 West Harvard Street: Glendale 4, California 
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ATOMIC ENERGY 


MACHINE 
BUILDING 
PROJECT ? New ee 


> 1 1 





1955 


Gamma Food Irradiator 


CONTACT 
EMHART! 


Our booklet “EMHART... 
Its People and Products” 
gives you a quick 

briefing of our scope. 


0) 
ry t t hey rot | eT OOO. 000 
Emhart Manufacturing Co. : : ; : cot . 
. f The Hi-Fi uurce of radiation will be 


t antiproton 
Hartford 1 ar } antineutro 56) approximatel) vo million curies of radio 
4 active cob: he material represent 


Connecticut 
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Crosley 
helps put the 
“Sunday Punch” 


in POLARIS 


Making sure the Navy’s Pola 
detonates at the right time and 
the right place is a prime respon 


of Avco’s Crosley Division. 


A long record of success in the 

and fuzing of many different types of 
ordnance brought Crosk y the Navy 
Ordnance Laboratory’s prime contra 


for this difficult assignment 


Since first undertaking the task, Crosley 


has expanded its Polaris development 


work, without once losing step in 


the demanding Polaris timetabl 


; 


Arming and fuzing is just on 
in which Crosley contributes to 


the developme nt and pertormance ol 
missiles. It is the country’s leading 

producer of Command Receivers for 
’ 


missile-range safety applications and 


for high-performance drones and decoys 


; 
0 


It is an important subcontractor 
Hughes Aircraft on the Falce MISSI 
Crosley also has contributed to the 


ce velopm« nt of the J ipiter, Sergeant 


and Pe istone miss le e 


Croslev’s tech compete! 


} 
na coordinated pre 


dep ndability 


; 


administration are ready to serve 
Free World's defense requirements 


wherever n 


ENGINEERS! 


Creat 





Atomic Energy (Contd.) 





Walter Reed Reactor 


\ 500.000-watt 1 


for biological research and n 
1 for 


next summer at Walter Reed 


ment has been designe: 


cal Center. The reactor 


fically for biologica 


and 


- treatment of patients at Walter Reed 


feed Institute of Research 


will be the largest 


rmy Hospital It 


mic reactor available for treatment of 


ital patients and will pro- 


rays, neutrons, and radio- 


from the atomic “fu 


sisting of about seven gallons of 


enriched in ura- 


solution, highly 
“fissioning” 


the 


The splitting or 


f uranium atoms in the fuel produces 


neutrons and gamma rays for biologica 


and medical treatment. The fuel 


researct 





Our most 


potent weapon 


in the battle of time: 


In advanced military electronics research, tiie ability to do 
the job isn’l good enough. The job must be done reliably 


and on time. 


Hallicrafters’ QRC program was originated to provide 
not only the finest of engineering facilities and people, but 
the flexibility required for immediate, crash effort on criti- 
cal electronics problems. 


Hallicrafters has provided our military forces for the past 
six'years with a Quick Reaction Capability that has played 
a major role in helping to win the battle against time. 


The tough jobs 
off the ground 
hurry at... 


hallicrafters 


§ Chicago 24, Ill. 


(h) “ng 
: 


Qualified Engineers: new contrilets Pe |, 

have created openings. Conta 

William F. Frankart, Dinggil 
gineering. 


a lll 


» 
-. 


* Quick Reaction Capability: Re- 
fer to Air Force Reg. No. 80-32 


solution is contained in a 16-inch diameter 


} core 


be 
5-foot stack of graphite 


stainless steel sphere or 


The 


an8x5x 


reactor core will installed in- 


side 
shielded by five feet of high-den 


“logs” 
sity concrete. Over-all dimensions of the 
450-ton reactor are approximately 20 feet 

The 


with no 


long, 16 feet wide, and 26 feet high 


} 


reactor will be self-contained, 


harmful particles, fumes, or smoke being 


exhausted into the atmosphere or public 


disposal systems. 


Radiation Source 

The Atomic 
contracted with the Atomics International 
Division of North 
i feasibility study on of the sodium 
reactor coolant at the Hallam Nuclear 
high-level radiation 


Energy Commission has 


American Aviation for 


use 


Power Facility as a 
source for industrial processing 
The study will investigate the technical 

] 


feasibility of using the radioactive sodiun 


coolant for industrial radiation process 
i integrating such a radiation 


ing and of 


processing plant the nuclear power 


facility being built Hallam, N In 

cluded will be a pr¢ 

for the radiation processing plant 

U. S.-Euratom Power Program 
The of the 

Atomic Energy Community and the U. S 

Atomic 


recently 


Commission European 


announced 
Re ] 
the 


Energy Commission 
that 


Fran 2. 


five enterprises from 
Italy, 


Netherlands have indicated their intentior 


gium, Germany, and 


to submit proposals under the Euratom 
U. S. Joint Nuclear 


These proposals would be for 


Program 
the on 


Power 


struction of power reactors to be com 


pleted by the end of 1963 


The letters of intention have been sub 


mitted in response to a U. S.-Euratom in 
vitation to participate in a joint progran 
having as its primary objective the con- 
struction within the Community of larg: 


scale nuclear power plants with a total 


installed capacity of approximately one 


million kilowatts. The Agreement for Co 
; that the reactors should 
31. 1963 


exception that compl 


operatic m prov ide 


be in operation by December 
with the possibl 
deferred to 


tion of two reactors may be 


December 31, 1965 


Test Irradiation Services 

The 
selected, as a basis for contract negotia 
the the Babcock & 


Atomic Energy Commission has 


tions, proposal of 
Wilcox Company to provide the Con 


mission with test irradiation services in a 
60,000-thermal-kilowatt test reactor the 
Va 


would be water- 


company would build in Lynchburg, 


The propose d reactor 


cooled and moderated. It would take two 


years to build and would be used to pro 


irradiation ervice fur a yeu 


The « 


vide 


period timated co Comn 
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WESTERN DESIGN buffers will stand by to protect 
men and missile on the Talos shipboard launcher. 
Eight of these hydraulic assemblies, all designed 
and produced by Western Design, are used through- 


out the hoistway. 


WESTERN DESIGN is skilled 
and experienced in produc- 
ing powerful energy absorb- 
ing devices complete from 
design through test. This 
specialized background in 
heavy ground and sea han- 
dling equipment, and more 
than 250,000 square feet of 
facilities are available to 
you for your system, assem- 
bly or component. Call or 
wire for further details and 
28-page brochure. 


DIVISION OF U.S. INDUSTRIES, INC. 
SANTA BARBARA AND MONTEBELLO, CALIFORNIA 


7701 Telegraph Road « Montebello, California » RAymond 3-2611 


WO-25.59 


os 


nen * Fe 
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Atomic Energy (Contd.) 





5,000,000 
1S¢ 


ommission’s test 





E— --- 


2, 

= 

oS Missiles Range Division 
aS 


Patrick Air Force Base, Florida 
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Stromberg-Carlson 

is now developing for 
the Armed Forces... 
Advanced Single 
Sideband radio 
applicable to shipboard, 
vehicular and airborne 
communications. 

The simplifying of 
both transmitting and 
receiving circuits in this 
digital-tuned radio 
marks a significant 
advance in Single 
Sideband reliability, 
economy and ease of 
operation, 
Broad-banded circuits 
and a unique frequency 
svnthesizer eliminate 
servo amplifiers and 
motors, discriminators 
and rate generators, 
Heat-sink cooling 


inates blowers and 


STROMBERG -CARLSON 
A GENERAL DYNAMIC 


1400 N. GOOOMAN STREET @ ROCHESTER G3,N.Y. 
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HUNTER-KILLER 


T E A M T R A tIN IN G 


NTDC'S* ANTI-SUB TACTICS TRAINERS BY ERCO; 
AD-SN, PSM-1, S2F-1, 2SG-4, Man-machine task analysis (instructor and crew) — 
P2V-5, P2V-7... AND NOW THE S2F-3, maximum learning transfer. 
PROVIDE INTEGRATED CREW TRAINING , ; , : 
Automatic self-checking system—maximum vutiliza- 
FOR THE MEN SAFEGUARDING OUR , ak . 
tion through minimum maintenance. 
SHORE-LINES. THIS LATEST ERCO 
7-MAN TEAM TRAINER SIMULATES ALL 
ASPECTS OF ANTI-SUBMARINE 
WARFARE FROM SEARCH, TO TRACK, TO KILL. | @ Largest magnitude simulator for team training. 


—_— fed <4 BP 


NUCLEAR PRODUCTS-—ERCO. DIVISION OF 
QCFf INDUSTRIES, INC., RIVERDALE, MARYLANO 


e Complete environmental realism. 


e Completely activated tactical equipment. 


*NAVAL TRAINING DEVICE CENTER 


ARBURETOR . SHIPPERS CAR LINE 
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TAPCO GROUP... 











Tapco designed and produced engine-driven combination 
main-and-afterburner fuel pump now providing thousands 
of hours of trouble-free service in several current models 
of production fighter aircraft 





This turbine-driven water injection thrust-augmentation 
pump and controls combines three Tapco Group capabili 
ties: the experience and facilities to design, produce, and 
3 Mist Mel lis) eM} la ieelal aaelalice! MelaleMitiaelial-M-allls-th me oatialia 


the TaPco fol delelalpdelilels 


Pumps, Controls, and 
Accessories to handle any 
fuel, any fuel situation 


Over 1,100,000 pumps delivered twenty years of 
experience that began in 1939 10,000 people 
3,000,000 square feet of research and production area 

these are some of the reasons the Tapco Group Is 
the leading developer and manufacturer of all types of 
aircraft and missile pumps, controls, fuel valves, and 
turbine-driven pumps and accessories 

rapco pumps have been developed to meet severest 
conditions of altitude, rate of climb, pressure, attitude, 
G-factors, and fuel chemistry. TAPCo-designed models 
include vane- and gear-type main engine fuel pumps, 
fuel transfer and vapor separating booster pumps, thrust- 
augmentation pumps, turbo-pumps, combination main- 
and-afterburner pumps. 

New Tapco impeller designs, improved seals and 
internal passages give TAPCO pumps maximum efficiency 
and the ability to perform dependably under severest 
flight and temperature conditions, while pumping any of 
the approved liquid fuels and supplements. A feature of 
Tapco booster pumps is high vapor-elimination capa- 


bility, which eliminates vapor-lock in the fuel system 


Other fuel-system components and accessories devel- 
oped in producing homogeneous, single-source TAPCO 
fuel systems include control valves, air turbine drives 
for pumps, quick-disconnect couplings, flow-equalizetr 
valves, and in-flight refueling systems 

For your aircraft or missile contract, let us supply you 
with a complete fuel system designed, built, and fully 
service-tested by the leader and largest manufacturer of 


fuel pumps and systems the Tapco Group 


TAPCO GROUP 
Thompson Ramo Wooldridge Inc. 


CLEVELAND 17, OHIO 


DESIGNERS AND MANUFACTURERS OF SYSTEMS, SUBSYSTEMS 
AND COMPONENTS FOR THE AIRCRAFT, MISSILE, ORDNANCE, 
ELECTRONIC, AND NUCLEAR INDUSTRIES 








The broad variety of booster pumps now in production at TAPCO includes these AC electric and 


ahielacltiliatuleliclane lah tim lilimiclMulciiae) liam lilcMtulcliMeliaeacLiMeel Mm UoiMelMl+l-4lelme tte Miclaialtritiel 


negative G conditions for high performance fighter aircraft. Capacities range from 2 gpm to 250 gpm 



















is Hot-fuel test lab at TaPco, shown only in part here, can test 
For over 20 years, the development of new fuel system fuel pumps under ambient temperature conditions os high os 
750 F, circulating up to 500 gpm of fuel at 550 F at 1500 ps 
Pump-driver speeds up to 28,000 rpm are available. These cor 
ditions can be cycled for high Mach number flight schedules 


principles and the design of pumps and components 


pri 


to utilize these principles have been a major area of 







investigation for the Tapco Group research depart 
ment. Just as the seemingly insurmountable problem 
of getting cargo aircraft over the Himalaya mountains 
was solved by TApco-pioneered booster pumps during 


World War II, Tapco continues to pioneer the state 


of the art in fuel system development 


Toda nore than 1000 experienced men 
women using 7 Tapco fuel labs are investigating a 
developing techniques to power tomorrow's flig 
vehicles of all types. They have worked with high 
energy fuels such as boron, slurries and monopropel 
lant fuels such as ethylene oxide, UDMH and normal 
propylnitrate. Extensive work has been done with 
anhydrous hydrazine. Experience is being accumu 
lated with the new fuels for advanced spacecralt, such 
as liquid hydrogen 

To assure proper support for fuel system and com 
ponent contracts highly-skilled field service organ 
ization is maintained, and spare parts singly or in kits 


ire available to meet your requirements 
Let us have a Tapco Group sales engineer discus 
omplete fuel systems, pumps, controls, and valves 


with you soon 


| LA 
ah TN ei - 
~ 





Complete missite fuel system mockup at a TaPco laboratory 
Til Lichi st MMU TLCM All LAbMelaleiiilelal Micl al ola-taill>lilMi dalla f0lth Meh 






the fuel system 





TAPCO GROUP 
Thompson Ramo Wooldridge Inc. 


CLEVELAND 17, OHIO 






DESIGNERS AND MANUFACTURERS OF SYSTEMS, SUBSYSTEMS 
High performance fighter aircraft fuel system simulated by this AND COMPONENTS FOR THE AIRCRAFT, MISSILE, ORDNANCE, 
complete mockup at another Tapco facility saved hundreds of ELECTRONIC, AND NUCLEAR INDUSTRIES 


expensive flight test hours 








AMERICAN ORDNANCE ASSOCIATION 


Founded 1919 


A patriotic, educational, scientific, nonpolitical, and nonprofit- 
making organization of American citizens dedicated to sci- 
entific and industrial preparedness for the common defense 


OFFICERS 
President 


Shefheld Corporation, Dayton, Ohio, and Bendix Aviation Corporatiot 


Vice-Presidents 
Harvey C. Knowles, Procter & Gamble Company, Cincinnati, Ohio 
Stanley C. Hope, National Association of Manufacturers, New York, N. ¥ 
Henry N. Marsh, Wilmington, Del. 
Henry T. Luria, Luria Engineering Company, New York, N. Y. 
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Wellwood E. Beall, Boeing Airplane Company, Seattle, Wash 
C. L. Eksergian, Budd Company, Detroit, Mich. 
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F,. Donald Hart, Temco, Inc., Nashville, Tenn. 
Helge Holst, Arthur D Little, Inc., ¢ ambridge, Mass. 
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Dean Witter, Dean Witter & Company, San Francisco, Calit 
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James D. McIntyre, Montgomery, Ala 
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John Ross Delafield—Delaheld, Marsh and Hope, New York, N. Y 


Assistant Counsel 
Albert W. Gilmer—Barnes, Dechert, Price, Myers & Rhodes, Philadelphia, Pa 


General Chairman for National Technical Divisions and Sections 
t L. Baugh, Cadillac Motor Car Division. GMC, Cleveland Ordnance Plant, Cleveland, Ohio 


Executive Vice-President 
Leo A. Codd, Washington, D. C 


Secretary 
Florence G. Ferriter, Washington, D. C. 


DIRECTORS 
Robert L. Bi rs, Chrysler Motors Corporation, Detroit, Dan A. Kimball, Aerojet-Genet 
Mich Harvey C. Knowles, Procter 
Omar N. Bradley, Bulova Watch Company, Washington, nati, Ohio 
D.C Henry T. Laria, Luria Engineering C« 
Levin H. Campbell, Jr., Annapolis, Md. Henry N. Marsh, Wilmington, Del 
Senjamin W. Chidlaw, Thompson Ramo Wooldridge Inc., Daniel J. Martin, Hughes Tool Company : 
Cleveland, Ohio Erle Martin, United Aircraft Corp., Windsor Locks 
W. W. Coleman, Bucyrus-Erie Company, Milwaukee, Wis. R. L. Maxwell, Expansion Services, I: ; 
William K. Fitch, Dravo Corporation, Pittsburgh, Pa. James D. McIntyre, Montgomery, Ala 
Herbert A. Gidney, Fort Lauderdale, Fla. Frederick H. Payne, Greenfield, Mass 
Albert W. Gilmer—Barnes, Dechert, Price, Myers & Rhodes, John S. Pfeil, Wellesley Hills, Mass 
Philadelphia, Pa Louis Polk, Shefheld Corporation, Dayton, Ohio, and Be 
Stanley C. Hope, National Association of Manufacturers, dix Aviation Corporation, Detroit, Micl 
New York, N. Y. S. E. Skinner, General Motors Corporation, Detroit, Mic! 
George F. Hussey, Jr., American Standards Association, J. E. Trainer, Firestone Tire & Rubber Co., Akron, Ohio 


New York, N. Y. Lysle A. Wood, Boeing Airplane Company, Seattle, Wash 
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LIEUT. GEN. BERNARD A. SCHRIEVER 


Commander, Air Research and Development Command 





Air Force Research 


Dynamic leadership and vast sctentific talent mark the program 


. 





Lieut. Gen. Bernard A. Schrie- 
ver, Commander of the Air 
Force Air Research and Devel- 
N its comparatively short existence, opment Command, was gradu- 

, ated from Texas A. & M. with 
the Air Force’s Air Research and 
a bachelor of science degree in ; 

Devel ! Command has as engineering in 1931, and in 1942 Force with the military tools to 

he received a master of science sob weapons uperior quality, 


sumed an reasingly vital role 
degree in aeronautical eng‘ eer- ; 


a " a ae 
country s dete ing from Stanford University ated and ae ped Dy engin 
The stated aim of this Comman A Reserve arp >intment in the leadership. 
Field Artillery upon graduation With twelve 


! ] 
to build f 1¢ Qualitative superiority 
M t from college bhetsn General 


of matériel through research and with Schriever's military cereer, and roug the 
th § researcn ( evelop new ind im - 193s he was commissioned as 
— peace a 2nd licutencre t! Avr 
processes, and } Corps Reserve. With an inter rn 
position as a p ‘ot with North- 
part of the 1 west Airlines, General Sc oriever 
nmand is the cor reentered the service to accept 
a ee an appointment as 2nd lieuten- 
. - int in the Regular Army 
In July 1942, General Schrie- 
ver joined the 19th Bomb Group 
in the Southwest Pacific. While 
n that theater, he participated 
in the Bismarck Arch, Leyte 
Luzon, Papua, North Solomon 
South Philippine, and Rvyukus 
campaigns, flving a total of 
ee sixty-three combat missions. He 
enw later assumed command of the 
urtrames, arm Advanced Headquarters, Far 
Fast Air Service Command 
systems oO 
Assigned to Aur Force Head- 
quarters in 1946 as Chief of the 
Scientific Liaison Section, Dep- 
uty Chief of Staff, Materiel 
(;eneral Schriever entered the 
ices. The researc National War College in 1949 
ee eo and in 1950 he returned to Air 
, Force Headquarters to become 
well as « xperiment il assistant for evaluation, Office 
nstrumentatio of the Deputy Chief of Staff 
: Development 
mecept } 
a In 1954, General Schriever 
filled the dual position of assist- 
ant to the Commander of the 
Air Research and Development 
lustry 1 add res, ul Command and commander of 
the Air Force Ballistic Missile 
Division. As first commander 
of this division, General Schrie- 


T HE Air F concet pplied ver directed the development of 
—— 


ing 


versities 


an intercontinental ballistic mis- 
Knowledge sile. In April 1959, General 


, ' : ’ ° Sch “ve - 
itériel. an niques to obtain a chriever was named Com 
: mander, Air Research and De- 


onstrated capability velopment Command 








to satisly an existing or anticipated op 





erational requirement. This br 
search is 1 necessarily iden 
pianned syste 


experimental 


' 
nal adequac V. 
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Tempered by Fire 


Brig. Gen. Sylvanus Thayer, “Father of thi 


Military Academy.”’ overcame many obstacles 


to assure trained officers for the Army 


Maj. George Fielding Eliot 


HE memory Br 

Gen. Sylvanus Thaye 

Engineers, is revered | 
uates of West Point, who know him 
as “the Father of the Military Acad 
emy.” Each year, in an _ impressive 
ceremony at the foot of his statue, the 
Corps of Cadets pays its respects to the 
man who made West Point what it is 
today. 

That Thayer took hold of a run 
down, neglected, and almost moribund 
institution and, in sixteen years of in 
tensive application (1817-1833), trans 

1 the Academy into an efficien 
gency for turning raw plebes into 
competent second lieutenants would 
be a sufficient title to fame in this or 
any other country 

But in the process of doing that 
Thayer found himself compelled t 
something else of vast value 
United States. He not only “father 
West Point as we now know it: 
was also the father of engineering 
technological education in the | 
States, which before his time had 
school of engineering or institute 
technology. 

Considering the overpowe! 
of the young, raw. energetic, 
schooled people ot America { 
neers to open the waterwavs of the 
West, control fleods, build roads 1 
bridges (and, later, railroads), drav 
maps and explore the wilderness, chart 


the coasts and harbors, and construct 


forts and breakwaters, the = service 


which Syl 
planting the 
growth of techne 


hardly be overestimated. 
For fitty vears after 

superintendency of West Point 
technical schools and coll 
gan to appear in response 
ing demand were 

debted to Sy 

Point in one 


for instructors 


tion, tor 


tions ot 


7] 


or all oft these t 
The military 
United States t 
Industry-Ordnance 
plies and supports 
and never-end ng lel ovivanus 
Thaver So does th Nation asa whole, 


undation 


urged n 
this? Not personal ambition, certainly 
few great men in our history have been 
more self-effacing or less self-seeking 
Thayer rarely considered his own feel 
ings a suitable reason for putting pen 
to paper, but he did once write to his 
mother, “I have a duty to perform, and 
I intend to irry it out regardless of 
consequences personal to myself 


In the ultimate pursuit of that duty 


he did not hesitate to oppose his will to 
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that of the tor ible Andrew Jack 


son when the latter became President 
ded West Point in 


the scope of his famous political maxim, 


and tor a time 


‘To the I belong the 
When Jac hed 
as Generals 1 Swift warnec 
Thayer that his resistance to political 
tavoritism was bei viewed as a per 


sonal affront hery-tempered 


President, [Chavet ulretl) decided that 
the good of the idemy required his 
resignauion a perintendent, 


Jac kson Was 


the error o 


he would see 
was doing once 
the element of per nal opposition was 
removed ) ‘haver removed himself 
confider that time his work 
was done. 
It was ambition 
to seek 
knowledge 
two years 1n rope and then to | 
tne West Point ga 


shoots with herce 


and tend ther 


protecting 


took hold 


The flame 


tion trot 
the outhbr 
ained 

Engineers who 
performed 1 ne duties to the satis 
ors while he waited 


Army 


promotion, 


faction of his 
for the slow attrition the 
Register to brin 

There 


cial ambition, 


had been 1 ign of any spe 
t dedi ited 
Thayer up 


purpose about Lic 


to the time when June of 1812. 


word of the dec] war against 
Crovernors Is 


Great Britain ri 


Bo : . 
and where he was acting as commis 
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Sary OL ord 
engineering dt 
Somethin 


the 


training 


it, and whel 


the war-wearl 


iken } reform 1d novation al r Napole 


vt the Military Academy America 
lefinite plan 
yrought about. 


What had 


As 
motivat 
youth 
screntinc 
upon 
' ] 
pends, 
tion to 


curity 





{ hook about B { Ge " 
vanus Thayer and West P. 
written by Mayor 
teen-age readers, will 

, oy 


this ta 


lished au. 





rs in the 


ainst Montr 


We 
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The oul 
hopes and loud shouts of “On to Mon 


Pike's 


outposts 


Army marched with high 


treal. regiment drove in the 


enemy but then a_ militia 


the 
+} 


ne 


minent on his flank got lost in 


mistook Pike's n tor 
them. 


d ft on 


The commander instantly 
took ad 
attacked with 


The 


across the river, the rest of the militia 


British 


} 
+ 3 


vantage of the ] 


contusion anc 
a mere handful of men. 
American advance units fled back 


refused to cross the frontier, and Gen 


eral Dearborn, having sustained per 
haps half a dozen casu 
alties, turned round and 
marched back to Platts 
burg where he went into 


winter quarters. 


@ 


this 


Thayer's mext cam 


paign, in the fall of 


1812 dreary 


1512, Was a repetition ol 


experience. In the spring, Dearbor 


had been sent with part of the Army to 
Sackett’s Harbor, 


tack the British naval base at Kingston 


under orders to at 


the key to the whole Western theater 
of war and to the naval command of 
Lake Ontario. 

But 


counsel 


took 


changed hi 


Dearborn 


rears, hesitated, 
times, and finally 


three or four 


barked his the lake and 


troops on 
made an amphibious attack on York 
(Toronto) which produced a local suc 
cess with no lasting result except that it 

General Pike, the most 


ot the 


oe! ect 


Dearborn 


tol 
mmand, 


May 


ost his ( 


! 


relieved by 


Wilkinson who 


the 


infamous 


James 


immer 
iptain ) 


} 


sweating out the 


ight nothing but bad news 
ommand ol the troops il 


1 Maj Gren 


Wade Hampton. another Revolutionary 


tne 
issign 


Plattsburg was 


veteral hiefly distinguished for his 
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Wilkinson. So 


when, in the fall, he was ordered to 


implacable hatred ot 


advance northwestward and join Wil 


kinson’s column in the advance on 


Montreal, he 


for wasting ume, 


found plenty of excuses 


on the 


At last he ran into opposition 


Chateaugay River, where he tried t 


outflank the enemy—to whom he was 


superior by perhaps five or six to one 
His } | 


force became bogged 
down in a cedar swamp, was fired on 


flanking 


by a few Indians and Canadians, pan 


icked and ran 

That was enough for Hampton 
was only too glad of an ex 
Wilkinson 
fate. Back to Plattsburg marche 


abandon the hated 


army. Captain Thayer, who had 

the doubtful pleasure of carrying 

order to retreat to the only regim 
which had accomplishe: 


at all, may have derived some 


| 
melancholy Satisfaction trom noting 
’ 


enemy's bold attempt 
was stopped by the sm 


West 


suit 
work of a fellow 
liam McRee. 

At Plattsburg,-more bad 
d—Wilkinson, only too happy 


and be abl 


arrive 
to retreat 

the b ame on Hampton, had also 
his 


IACK 


invasion of Canad 
] 


1 
across the border 


illen 
winter quarters, 

Chat wasn’t the « 
In Europe the matt ) l | 1k or 
shadowed the ollapse of Napoleon 
That would tree B: I 


lhe 


Empire 


| with the Yankees 


of the young Republic in 1814 were 


gloomy indeed. There was only one 


the old incompetents 


ray ol 


light 


were at last giving Way to younger 


men who had been proved in battl 


Jacob Brown, Winfield Scott, Ripley 


and Gaines and Macomb. Perhaps 


yust perhaps there might now be a 
taste of victory, a proof that American 
valor, given proper training and leader 
ship, was still battleworthy. 

Captain Thayer besought the Chief 
srown’'s 
McRee 
Nor 


the 


ot Engineers lor orders to 
army on the Niagara frontier 
went there, but Thayer went to 


folk to build seacoast torts, tor 


British fleet was in Chesapeake Bay 


And there he stayed, while the block 
ade tightened, while Wellington's vet 
erans gathered on the northern frontier, 
while British raiders burned the Cap 
tol and the White 


fever struck him 


House—until at last 


/ 


aown and his misery 


was dulled for a time by delirium 


_ N he recovered, 
of 1815, he awoke 
new world. The 
North had been turt 
MacDonough’s 


South, 


British inv 


ictory on | ik 
Maj. Ge 


modore 


in the 


Champlain; 


1d beaten off another 


Andrew Jackson | 
New Orleans 


} 
invasion at chiefly 


cause a British general, scornfu 


colonials,’ had been fool enough 


launch a ftrontal attack over 
ground against int hed rifleme 
held guns 

Best ot a 


British Governmer ol 





West Point cadets pass in review across 


TE A Home 


the Plain at the USMA (Army photo 





temper of a people wearied of war dur- 
ing twenty-two years of struggle and 
had 


United States on 


sacrifice, made peace with the 


terms which, on the 
whole, yielded every 


major point de 


the American 
Lord, F 


fools. 


manded by 
“The 
“looks 


Americans.” 


7 ) the analytical 


Thayer, accustomed to dealing with 


negotiators. 


good said the cynics, 


atter drunkards, and 


mind of Sylvanus 


probabilities and the law of averages, 


there came the conviction that his 


likely to be so 
from his sic kbed 


dedicated to the pur 


country Was never 
lucky He arose 


a dedicated man 


again 


creating for the 


States Army a 


pose of systematic illy 


United corps of pro 
fessional officers, the product of scien 


education and stern disciplinary 


W ho should in 


Nation 


ind the 


training, 


bulwark of the against the re 


urrence Of War assurance ol 
victory if War 


The re 


point 


were 
that 


as 
impossible ta 


out 


deed, were 
daunted any or 
ove rrocde ther 


Virtually 
, 


lathemati 


the other « 


needed. 


techniques of 


itary-technica 


schools such as the Ecole Polytech 
nique. 

But that would take money, and the 
l'reasury was empty. No matter. Thay 
er’s inspired enthusiasm and _ persist 
ence were so contagious that somehow 


War, 


Monroe, and Chief of Engineers Swift, 


the Acting Secretary of James 
managed to scrape together the needed 
funds. 

Well and good, but what about the 
raw material of the new Corps of Ca 
For years the entrance 
West 


been geared to the average educational 


dets? examina 


tion at Point had, of necessity, 


level of the available applicants—simple 


arithmeti plus the ability to read and 


ads do 


write English. What will such 
with the French textbooks? 


Thayer's answer was idy: a 


course—the first year to be spent 


quiring basic mathematics, 


ygonomelry, 


plane tri 


French to b 


us¢ these tools 
An imp 


skeptics \ 


ssible work 
< hallenge . 


Chere are young men in 


will rise to it—plenty 


“The 


imstitution ( 


country wont 

ongress Wo! 
] 

with the annual expense, 


‘We've ot 


loubte rs 


“T know. that,” 
economic recover 
trade 


means openin 


aking a wildert 


Ac ad 


emy provides the engineers the country 


quires engineers. If the Military 


will 


the the 
Academy. That's plain Yankee 


W hat s 


needs, country 


Military 


horse 


support 


sense, more, there’s no 


1 ’ 
other source of engineers available to 


say nothing of any other source of o 


Army 


be needed for many 


ficers for the which is going t 
years to keep the 
Indians in hand even if 
another foreign war.” 

So in the end, to the 
Nation, 


One 


Sylvanus Thayer 
VM ho 


determined to 


the 


way. man knew what 


wanted and was 
prevailed over many 


MV hat 


doubts 
Svivanus Thayer 
not for himself but 
inspiration Was 
cessity, of the bitt 
battleheld, of the 
day the 
enough or her 


trained 





Majestic buildings rising from the famous Plain make the present-day Military Academy an inspiring sight 


Cee naa 


a acs ths a re 


~ 
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The Air 


Reserve Forces 


We need a return to the sporit of the National Defense Act of 1916 


OR the first trme in the peace 


time history of the United States 


Air Force, a 


relieved the Regular service of a major 


“reserve” unit has 
air-defense responsibility. 

The 
terceptor Squadron ot 
National The 


fighter air defense of 


unit is the rg9th Fighter-In 
the Hawaii Air 
Guard. mission is the 
Hawaii. 

Stranger still is the fact that, as an 
Air Guard unit, the ro9th was origi 


“augmentation” 
| 


considered an 
Now, the Pacific Air Force lists 
Force, Navy, Marine 


Corps fighter aircraft in transit through 


nally 
rorce. 
Regular Air and 
Hawaii as “augmentation” forces. 

This 


National Guard is by 


“up-grading” of the 


dramatic 
no means pecu 


liar to I lawall. 
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William V. Kennedy 


Althou 
| orces as 
Nike 


the process of taking over from Regu 


gh not a part of the Air Re 
National 


battalions are in 


serve such, Army 


Gsuard missile 
lar Army crews at Nike sites through 
United States. In addition, two 


missile 


out the 


Bomarc air-defens« sites are 
to be operated by the Air National 
Guard on a test and evaluation basis. 
There is a distinct possibility that 
Air National Guard crews will be abl 
and Intercontinental 
Missile 


and 


to man operate 


Ballistic installations more ef 


ficiently more economically than 
Regular crews. 

In the field of transport aviation, the 
Air Force Reserve, thanks to its reser 
voir of yet experienced commercial pi 
moment a better 


lots, at the possesses 


agreement on 


ting yet tr: 
Military 


Transport Service of the Regular 


potential for oper 


aircraft than does the 


Fore e. 


[his new and encour ving trend i 


; 


reserve-forces development stems from 


what is probably the outstanding ex 
ample of Regular-National Guard-R« 
serve teamwork anywhere in our armed 
forces today. 

In part, the team spirit stems from 
the traditional camaraderie of the air. 
In greater part it is the product of an 
and missions that 


TOIeSs 
has made the components of the Air 


Reserve Forces complementary rather 
than competitive. 


The Air 
the Air 


I orces consist of 


and the Air 


Reserve 


Force Reserve 
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Nationa ul I Air Force 
serve 1s itary torce ad 
ministered 1 the Pentagor 
through th tinental Air Command 
Mitche t ce Base, N. Y. It 
National Detense 
' 


' , 
t established what 


at 


Irgvanize 


othicers 





train 
Nationa 
The Au 


origins, 


Army Nationa terested 


, 
Puerto Rico, to democrati 


Guard, to 
uarTa, 


With tl National Guard, eration o 


ISI 
the Air G 
Militia 


National 


dered 


Force Re eT VE 
Due largely t uardsm«e 


tional Guard Association, a mn amor] 
ganization maintained in Washington ew Mex 
n To T 


bv the contributions of National Guard Air Guardsme 


officers and men, this plan was thwarted grace their home State 
to reflect credit upon it 


the Air National 


Upon the outbreak of the Korean war 
the Air Force found, By 1940, 


one year later, 
had emerged with the best air 


somewhat to its surprise, that the Air 
] 


line best facilities, and the best perforn 


National Guard was the only first 


reserve combat force it rossessed record in the Air Reserve Forces 
I 
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unit with which they are employed, and 
to work in the same military job in 
which they are assigned in the unit. 
They wear the uniform during the 
duty day and are required to enter ac 
tive service with their unit on the call 
or order of the Governor or the Presi 
dent. 

Concurrently with this program, the 
States expanded their military payrolls. 
Additional State funds also went into 
improved administrative, hangar, and 
other flight-line facilities 

Despite this extensive support, the 
Air Guard would never have gotten 
off the ground had not some 
basic personal decisions been 
made by part-time Guardsmen 

It became obvious early in 
the development of the Air 
Guard that the man tied to a 
strict 8-hour day and 5-day week could 
not handle the work load required in 
the key command and staff positions 
Teachers, the sons of merchants and 
manufacturers who were being brought 
into the family business, and profes 
sional men were among the only ones 
who could shoulder the load. 

Even these faced the fact that if 
they devoted the time required, their 
family life would be severely restricted. 
Further, as long as they remained in 
the Guard, they would not have the 
time to develop their businesses and in 
comes to their full potential. 

In many hundreds of instances, how 
ever, the decision was made in favor 


of the Guard. 


NDERSTANDABLY, the 1949 at 
tempt to destroy the identity of the 
Air National Guard was opposed with 
great vigor and great bitterness. To the 
credit of the Air Force, once it encoun- 
tered this stone wall it did not waste 
time butting its head against it. 
The Air 


Forces program was launched with a 
prog 


fiscal year 1950 Reserve 
far more realistic regard for what was 
possible than kad been apparent in the 
earlier programs, and when the Ko 
rean war broke out, the first important 
steps had been taken toward building 
the present team concept. 

Twenty-two out of a total of twenty- 
seven Air National Guard wings were 
active Federal service, 


ordered into 
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beginning in October 1950. Several 
served in Europe and the Far East. 
Five Air Guard pilots became aces in 
aerial combat against the Communist 
air forces. 
While in 
just starting to hit its stride, the Air 
had bled 
of appropriations by its parent service. 


Fifteen of the twenty-five Air Force 


1950 the Air Guard was 


Force Reserve been white 


Reserve wings were cannibalized to 


provide individual “fillers.” Only ten 
entered active service intact. The ma- 


jor contribution of the Air Force Re 


serve was in the form of 80,000 in- 
dividual Reservists from its non 
unit replacement pool 

With the return of the Air 
Guard wings to State control 


beginning in 1953 and 


the re 

organization of the Air Force 
Reserve, some of the old tensions once 
became Air Reserve 


more apparent. 


fighter-bomber and tactical reconnais 
ance wings were activated, sometimes 
on the same base as Air Guard units of 
the same mission. 

The result was competition for men 
and equipment but with no_ better 
over-all results for the Air Force Re- 
than had been achieved 


serve prior 


to Korea. Indeed, the results were 
mainly the harassment and further em- 
bitterment of the Guardsmen. 

In November 1956, Gen. Nathan F. 
Twining, then Chief of Staff of the 


Air 


general officers to examine the entire 


Force, directed a committee of 


Air Reserve Forces structure and to 
determine how it could be improved. 


The key 


Twining’s directive was “to de 


element of General 
> 


8 


termine those functions which 


» 
a 


the event of war. 


can be accomplished . . . by 
the Reserve Forces.” 

On September 26, 1957, the 
Air 


the Air National Guard would operate 


Force announced that henceforth 
twenty-four fighter-bomber, fighter-in 
terceptor, light bombardment, and tac- 
tical reconnaissance wings. The Air 


Force Reserve would operate fifteen 


troop carrier wings and provide its tra- 
ditional pool of individual Air Force 
Reservists for rapid mobilization. 
Exactly 200 years before, Britain’s 
General Braddock had acknowledged 


with his dying breath that the Ameri- 


can militia was worth its salt. In 1957, 


for the first time in those two cen 
turies, the Air National Guard had won 
the same admission from a component 
of the American Regular service. 
The decision, with its assignment of 
areas 


clearly defined, complementary 


to the two reserve components, re 
leased a tremendous amount of energy. 
No longer forced to attempt a job the 
Air 


doing well, the Air Force Reserve was 


Guard was already doing, and 


able to concentrate on the job best 


suited to its capabilities. 


N the two years since, the Air Force 


Reserve wings have reached a point 


where they can perform, day in and 


day substantial portion ol the 


Air 


mission. 


out, a 


Force's troop and cargo carrier 
Under what is known as “Operation 
Swiftlift,” the Air Force Reserve main 


tains 45 of its 713 C-11g and C-123 


transport aircraft on an alert status, 
with crews ready to report to the flight 
line on short notice. As requests for 
priority air-cargo shipments are received 
from the Air Matériel Command, the 
crews are called in, the mission flown, 
and the aircraft returned to home base 
all at little or no expense to the Air 
Force beyond what would normally 
have been spent on drill pay and air 
craft operation 
In nonflying Air Reserve centers 
throughout the country the Air Force 
Reserve is training 115,732 “mobiliza 
tion assignees”—ofhicers and airmen 
with critical skills for the rapid reen- 
forcement of the Air Force in 
the event of war. 
These 
ready have their orders in their 


They 


rectly to their assigned tasks in 


] 


men and women al 


pockets will 


report di- 


An additional 754 Air Reservists have 
mobilization assignments with units of 
the Air National Guard 

With the recent adoption of the Air 
Guard’s civilian employee program, 
the Air Force Reserve has been able to 
effect a major saving in support funds 
and, at the same time, release for other 
duties Regular Air Force men who pre 
viously filled these positions. 


The Air National Guard is at present 
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flying 2,04 jet aircraft, including 


F-100's, F-89’s, F-94’s, F-86D’s and L’s, 
F-84F’s, RF-84! 


It has a total of 71,000 officers and men, 


RB-s7’s and T-33’s. 


of whom 12,500 are full-time air tech 


Twenty-two of its squadrons 


nicians, 


maintain runway ale orces of arme 


ind ready jet aircratt 


These are manned and supported 


te hni ans ane 


both full-time air 


Hawan, operat i 24-hour 


If the proc 


t 


irrang¢ 


present 
ment 1S then 
Dark Cle 
from May 
should be | 
Pine Cone 
Force mane 
test the abil 
und Reset 
URING the the exe 
70 A 


hours in support of ground operatic 


course Ol 


Guard aircraft flew 


and troop drops, accomplishing 80 per 
cent of their planned missions. The r 
maining 20 per cent were scratched due 
to bad weather. A total of 131 Air Force 
Reserve aircraft carried out parachut 
drops of 2,908 Army paratroopers and 
1,792,004 pounds of equipment in ad 
dition to air-landing 483 paratroopers 
and 324,410 pounds of equipment 

According to a spokesman for Maj 
Richard A. Grussendorf, Assist 
Staff of Air Force 
“Pine Cone IT dem 
Air 


the 


Cren 


ant Chief of the 
tor Reser‘ ¢ Forces, 


the 


on 


For e Reser. e 
Air National 


Guard for the establishment and main 


onstrated that 


was dep ndent 


the 


Air 


of air superiority, while 


tenance 


Air Guard was dependent on the 


September-October 1959 


The 


Reserve tor ma 


Force resupply. 


neuver elements of the two components 
meshed together beautifully, providing 


a single, highly effective, interdepend 


ent torce. 


iopme 


nt of Hawa $ 
' 


ruly 


juadron as a 


ethciency demon 
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program. Th 
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Air Force that 


be 


in announcement by the 
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Air National Guard 
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has gained sufficient operational Bomarc 


two Bomar 


turned over to the 


on a “pilot” basis “after the 


| 
experience to evaluate the requirements 
of the air defense system.” 


The construction of intercontinental 
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Signe d to 
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Strateg 


ense 
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National 
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next r 
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would, } 1, be unfort 


However, in the theory that what 
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, 
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wings 
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vork already accomplished, the trans! 
nade without a single i 


portant change in personnel, designa 


tion, or lox ation 
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National 
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Guard and of all ir 
1 > 
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National 


from th 


to the spirit of the 
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Naval Ordnance Heritage 


Over many years the Navy Bureau of Ordnance traditionally has guided 


the development of unportant sca and air weapons, centralized their 


administrative control, and sought the funds for their completion 


HE Navy’s Bureaus of Ordnance 


and Aeronautics are merging to 
form the Bureau of Naval Weap 
When the 


pleted during the 


ons, merger action 1s com 


present fiscal year, 


the Bureau of Ordnance will bring to 


‘ . 
the new organization a heritage based 
upon many years devoted to supplying 
with the best possible 


ld 
one of the oldest and 


the U. S. Fleet 
weapons. It is 


rienced producing 


nost expe 


f ol } | 
or the ices and has evolv 


military ser\ 


some el lagement phi 


losophic S 


ganizations 


ent team, 


especi 


groups such 


nonproht 
universities, The Bureau also 
veloped some ve 1 
oratories OF its own, 
military and 


in a man 


1 
rsonnel! 


ner designe » best exploit the 
taients of both. 


he 


tices 


evolution ol the se present prac 


has an interesting history and 


directly tron xperience. 


War 


stems Prior 


to World 


velopment of na ll We 


design and de 
pons were a 


omplished almost entirely within the 


Ordnance establishment Production 


| , 
was also to me extent accomplished 


‘in house, 1 irge portion was 


performed by industry, 


many adi ances 


came ftror this source 


Rear Adm. Miles H. Hubbard 
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Bureau 


ral Hubbard 
Chief Nat y 


Ordnance, Washington, D. C. 


of the 
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proaches were needed in many areas. 


Industry was not the answer because 
its effort was needed for producing cur- 
rent weapons. Industry also was much 
better keyed to production than to re 
search in those days. 

There was a large source of scientuhc 
talent available in our universities and 
laboratories, and it was to this group 
With the advent of the 
De 


, , 
velopment it became a simple matter 


that we turned 


Office of Scientific Research and 


to get a group working on one of the 


Bureaus m¢ pressing problems the 


development ft a tuze to ex 


plode a projec when within 


dan the ex 


the 
] 
PIosive 


hitting 


ad 
imiuity tuz 1 was assigned 1 Sec 
tion 

Scientity 
(OSRID)) 
ratory ¢ 

This gro 


scientist 


— \l 
g th it ' 


ontr riitv 


pp) 


icross Tre 
problem. 
garding the 
condalit nent that n 
encoun Parsons 
he later 
ic bomb project, 
known 
I ry-civi 
born. W 


peopie, a 


1 
nen 
QUICK 


ind their 


mentar\ nsued, and the vast 


ma 


jority ol ur important developments 


Since the eption of this system have 
come m h teams 
Guidance, centralized administrati 


battlin tor 
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been the functions ot the Bureau in 


these projects. It has proved to be ef 


fective primarily because (1) idequate 


technically qualified people have been 


available, (2) experience has been ac 


cumulated, (3) undivided loyalty is 


available for the Government's inter 


ests, and (4) military supervision has 


been sufficient to supply information 
on operating problems and conditions 
to be met 

Che extent ol the 
this 


under concept 


cumstances. First, we 


1-1 : , 
iaboratories suct 
Ordnance Test Static 
ake, Calit 


Ordnance I 


Oak, Md 


= — ee ; 
Ox These Statior 


Government-owned 
ing 

nel. 

tary 

scientific 

not producti 


io some 


node 


ea4© | 1 
\PL/JHU 


oldest acti 


hy 


nal proximity 
When tl project 


completed, the 


Spring 


develop 
ralt 


purposes 


t 
as Buml 
section r 


asa activity 


tivities Were terminated 


Che Bureau of Ordnance 


contract that is still in existence 


Che 


which 


continuation of this effort resi 


=a . 
were the Terrier missile was 


I , 
first deploved in January 1956: the 


Talos whi 


and 


the 


operat 


s1ies, 
rection ol 
the Bureau 
casur©res, 


recommen 


nt 
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Ihe Bureau has a complex of manu 


facturing activities, much fewer than 


at the close of World War II, but suf 
They 


sure 


ficient to protect its interests 


serve primarily as a source ol 


availability and as a control to ensure 


| 


igainst excessive costs resuiting [trom 


] sh | | 
monopoiles., These plants employ civil 


and their payrolls con 
more to the 


ont suppher, 
| 


since cilities are the core otf 


mobilization structure, their use 


new 


ibreast 


tablishments W 
me almost the 

W just as 
interest to 
Navy 


this I 


and Ord 


Army 


tions roOLLlOwW yhi 


nance 


losophy 


ol (QC) is kn 


form 


Quality cont 


most business peopie ;< a 


mspection, W hi h IS a SI part of 


1ssion, 

In its broadest aspect | a manage 
ment tool which pert independ 
nt assessment Of a given Weapon sys 
throughout 1ts 


ifetime, based upon the stated desired 


tem trom inception 


qualities of the weapon It is an eng 
neering function, based upon science, 
proved by statistical data, and less sub 


ject to human errors than are most 


management tools. 


the shoulder” o 


knows 


weapon is designed to do 


By “looking over 


the designer, OC what the 


its limita 
tions as well as its possibilities. Where 


components have 


. | 
previously proven 


been incorporated in the design, the 


1 
sources of trouble are narrowed to 


unknown © reliability. 


le to establish “orob 


ich part of the 


use of statistics can then 


The proper 


ise quality output of the manu 


takes the 


data evolved and uses them at the man 


facturing process. So QC 


ufacturing plant as a means Of inspec 
tion. The producer is given his toler 


and 


ances the degree to which his 


machines and processes may deviate 


them. If previous agreement on 


suc h de Via 


Irom 


the method of measuring 


tions has been reached, there can be no 


rument on the acceptance or reje 


ar 
e product 

] ‘ 

complex mechanism t 


time cannot always 


Conditions vary as do 


combinations ol 


the necessity 


ast 1f stored under 


s conditions? What part of a 


mechanism breaks down first anc 


Statistics maintaine 


eld the answer 
ially there is the servi 


t. Since we are t 


weapon, we are 


undred per cent reliability when 


in combat. If we were studying 


hicle, we would be interested in 


life with minimum maintenance. Qt 


man.’ 
? What 
was What 


would make the customer happier’ 


now becomes the “customer's 
What was the final performance 
wasn’t there? 


desired that 


As a result of tests and study of sta 
tistical records of performance, QC can 
give the design engineer more informa 
tion for incorporation in new designs 
A better “mousetrap” should result 
The 


ber of 


| 
Jureau of Ordnance has a num 


strategically located quality 


evaluation laboratories manned by 
] 


scientific and technical personnel to 


perform the tests, inspections, and eval 
uation functions required for this pur 


nose. Their efforts are coordinated a 
intormation exchanged through a small 
control the Bureau proper 
Each 


nance station 


Thus far 


group in 


laboratory is located at an Ord 


we have not discussed 


Bureau of Ordnance 


The 


has been in the forefront of the move 


economy. 


to reduce weapons costs. We are greatly 
assisted in the constant effort to do so 


by having available the high-caliber, 


civilian our team. 


dedicated part ol 


Since our major activities are all under 


the technical directior of nonpront 


groups, we have a management 


that owes loyalty only to the 


States Government an 


tree of stockholders’ demand 


For example, at APL/JHU 


direction of the I series 
| n 


agecision 


te hnical 
missiles is vest 
made by 1 vroul 1 ple who 
only benefit by 


and minin 
on the continued 
designs; 


their 


lanufacturing 


do share in the 


1 dom same cot 


Covernment-owne 
stations such as the 
Within 


contracting is done by 


ratories the 


operating under 
ontrols and 
ire 

It is si 


gnificant 


military has not 
system wus 


The nin: 
the 


in this 
Ordnance. 
quirements, 


and the 


' 
on 


de sign and produc 


maintenance of 


] 


responsibilities 


lishment and 
readiness are 
cannot be contracted or relinquished 
in any manner 
While it is pertinent to point out that 
of the functions as 


some or sey eral 


sociated with design and production 
may be delegated to other activities, 
the responsibility per se is not and can 
not be relinquished by the 
The Chief of the Bureau of Ordnance 


must and does manage the entire ord 


military 


nance effort of the Navy 
Like 


have 


the Bureau 


the right 


any organization, 


must good people in 
places, good communications between 
them, and a concerted desire to do a 
good job The « sprit that is so necessary 
to success is there now: without it. n 


organization can function 
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the Department of the Army 
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technology on which the Soviets 


weapons 


theless have | ry emphasis ) my Intelligen ¢ 
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hardware to meet operational require 
ments!) 

In a manner typically Soviet, once 
having been established on a firm base 
of practical engineering, the Soviet 
helicopter program blossomed rapidly. 
Since 1949 four principal types have 
been produced in significant numbers. 
Initially put to extensive military use, 
lately they have been applied to a 
widening variety of civilian services. 

Meanwhile there has been developed 
a giant turbine-powered helicopter, cer 
tainly the largest, and possibly the most 
advanced, in the world today. In addi 
tion, three of the principal types have 
been subjected to developmental im 
provement. In at least two cases this 
has resulted in mayor changes In per 
formance and capability 

In point of fact, serious 
Russian interest in 
goes back over 
of Russian aeronautical ¢ 
cludes Lomonosov, Zhukov 

The Yak-24 Horse, above, resembles the Piasecki H-16 project now abandoned; Sikorsky, Kamov, Cheremukhin. 
below, the Mi-l1 Hare, produced in large numbers and used in many roles. ares 

It is important to 1 ize that a mere 

proneers ind 
their projects 
garded as 
Soviet techni 
decades, while 
us Sclentih 


proneermny 


B' FORE Work 
Russian creati 


ist’ the equal ol 


However, suitable 

exist in Russia, 

engineering and 

duce to native or toreign 

grievously deficient. While Russia was 
a significant industrial power prior to 
the impact of the industrial revolu 
tion, from at least 1800 the West, with 
its mushrooming industries, left Russia 
further and further behind. 

Only with the initiation of the first 
of the Communist Five-Year Plans in 
1927 did there begin a ruthless effort 
to duplicate, on a government-backed 


basis, the continuous industrial growth 





which had come about of itself in the 


West. 
Moreover. even alter 


Five-Year 
| | 


well advanced, 


the 


Plans got Soviet industry 


there was lackin the reserve 1n 


dustrial nerally latent 


West and availabl 


product 


poten oC 
the to develop ca 
productiol 


need in World War Il 


pacity tor new 


The extreme 


, 
ft basic items caused 


for production o 


helicopter work be dropped in So 


viet Russia. This w: very time 
it really 
Sikorsky. 
ford, Conn., 
rotor helice 


In 


Ome 


O41, 
ga new, 
an endurance 
version. Later 
modification 

typ ol 
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ee eee « he | 
1942, the { » began to pick 
The flig 


strong lead over the U.S.S.R 


brought a U. S. Army Au 


a hundred 


Forces 


order 


duction 
ters. It en 


de \¢ Opi 


engines 

ompelled the Soviets to put a 
f 
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overriding prime priority on dé 


} { 
velopment and production o 


this new form of aircraft 
Such postponement of resumpuon 
ot the Soviet 


forded the U. S., and indeed Western 


rotary-wing effort af 


I urope, opportunity to increase the 


In the 


riod, large numbers of Sikorsky H-6's 


free world’s lead 1945 1945 pe 


were built and used by the U. S. armed 
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[he larger H-s, to be 
the Korean war workhorse, was finally 


Bell H-13 


similar 


rorces destined 


[he 2-seat first 


the 


introduced. 


flew in 1945, and sized 


Bristol Sycar 


both be ing I 


lai use, 


merc 


Experience un actual 


development, prod ction, ; 1 operation 


undoubtedly al 


West 


o! the s¢ I icopters 
forded no nly merica but the 
an exceptional advantage 


vear backlog of know-how 


that these 


' ! 
development 


difhcult t 


Qs 
lor 


their 


portunity 


] 
exploit 


erimental KN 


| 
had learned 
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because they 


devote 


nautica deveiopn 


capability to other than combat air 
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terested 


gineers It est days 0 


wideration oO 


sucl ‘ 1 VTOL tvpes 


ippes t f the question. 


No promising developments 

abroad. and 
had 
were bound to be an 


de. elopmental 


had bee n work d out past 


experience at home shown that 


Suc h craft even 


harder nut to 
than helicopters. 


Jotoriously reluctant to expend 


Yakovles for 


Alexander 


darling of Stalin and desig 


Yak ng 


fixed-wing primary 


and 


wartime 
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was assigned to help from the combat 
plane field. He was assisted by Ka- 
Skrzynski, 


veteran, 


mov’s 1928 collaborator, 


and another old rotary-wing 
B. I. Serebretsov. Aeronautical research 
establishments, power-plant design 
teams, and other component specialists 
were ordered to assist to the utmost. 
In carrying out their helicopter pro- 
gram, the Soviets have followed pat- 
terns of policy by now conventional in 
the U.S.S.R. When a Soviet ministry, 
civil or military, establishes a require- 
ment for a new aircraft, the Ministry 
of the Aviation Industry assigns it to 
one of the design teams. While work- 
ing, the team can call on various agen 


cies for needed assistance, such 


as the work on theoretical prob- EE a 


lems 


TsAGI (the Soviet equivalent 
National 


which can be given by 


oft our 


The Soviet design teams worked 


very rapidly. The result has been that 
there are in production and wide serv 
ice a complete line of helicopter models 
and military re 


to meet all civil 


quirements. Generally speaking, the 


quick appearance of the first batch of 


Soviet helicopters was due to a design 
philosophy which shunned any novel 
approaches and adhered to the sound 
application of quite orthodox tech- 
niques. 

Indeed, the three principal large heli- 
copters each have a basic configuration 
resembling that of an earlier Western 
Thus the Mi-1 
the style of Raoul Hafner’s 
Sycamore; the Mi-4, the Sikorsky H-19; 
the Yak-24, Piasecki’s twin-rotor ap 


proach expressed in the H-21 and H-16. 


follows 
British 


helicopter. 


HIS does not mean, however, that 
Soviet engineers have done straight 
They 


in their own way. In 


copying jobs have followed 


proven “styles” 
addition, they may have done excellent 
on “under the 


work on Ww hat 


hood,” as it were. There are assertions 


goes 


by Europeans and U. S. commercial 


operators who have examined some 


Soviet helicopters (but whose views 
must be subject to further verification ) 
that the Soviets have done good work 
on vibration and stability problems. 

state that the Mi-r1 


These sources 


228 


rare 


Aeronautics tox, 
and Space Administration). 


(unlike most Western contemporaries ) 
is capable of complete instrument flight 
in night or bad weather conditions. 
They report rotor-blade deicing as out- 
standing. 

Of even greater importance is the 
degree to which Soviet engineers, and 
their production industries, may have 
solved (or prove able to solve) the 
helicopter problem all-critical in the 
West 


nents. Such life is the controlling factor 


the life of operating compo- 


in helicopter utility, since on it depends 
the maintenance burden, the availabil- 
ity of aircraft, and the great bulk of 


Kamov has 


claimed inherent low maintenance for 


operating costs. So far, 
his contrarotating concept, and 
Mil has predicted the same for 
his helicopters. 

tur- 


However, as with their 


we bine transports, the Soviets so 


ment to the West the reliability of their 


far have not been able to docu- 


helicopters and have failed to furnish 
evidence of component life, so West- 
erners remain skeptical. They believe 
that while the Soviets may be attack- 
ing the problem vigorously, they may 
not yet have satisfactory solutions. 

Since the solution of this problem is 
a direct factor of development effort 
and operating experience, the West 
cannot afford to regard the situation 
with any complacency. This would be 
a grave risk in view of the scope and 
tempo of the Soviet helicopter pro 
gram. If achieved, Soviet solutions 
would have the gravest consequences, 
not only as regards military potentials, 
but as regards Soviet capability for 
economic penetration in undeveloped 
areas of politically uncommitted na 
tions. 

The roll of Soviet helicopter types is 
quickly called: 

“Hat” is the Western code name for 
the smallest Soviet helicopter presently 
Kamov_ Ka-ro. 


With a special 55-horsepower rei ipro 


built—the ultralight 
cating engine replacing the motorcycle 
one of the Ka-8, the Hat ranges only 
some 75 miles and has no appreciable 
payload. (The Soviets admit it will 
carry two people only in cold weather.) 

It thus is strictly a liaison and re 
connoitering aircraft, intended for civil 


(commercial fishing, geological survey, 


etc.) use as well as military (including 


submarine-based) service. It was first 
publicly demonstrated in 1950, a year 
after the new program began. 

Later members of the Kamov family, 
all with his typical coaxial twin rotor, 
are the Hen (Ka-15) and Hog (Ka-18). 
With a 


Hen can sustain pilot and passenger 


250-horsepower engine, the 


as well as a cabin. Able to range over 
200 nautical miles at 75 miles an hour, 
wide use 
Now 


Hog is a 


it has been observed in 


throughout the Soviet Union. 
production, the 


Hen, 


people just under 200 


also in 


beefed-up able to carry 750 
pounds or 3 


nautical miles. 


LSO rated a 3-place machine, but 
- considerably heavier, is Mil’s Mi-r 


(Hare). Turned out with startling 
swiftness, it was designed in 1949, test 
flown in 1950, and in production in 
1951. Numbers were available for ex 
hibition in the Air Show that year. 
With single main rotor plus tail 


antitorque rotor configuration, the 
Hare has plenty of power yet a re 
markably low vibration level, like the 
Bristol Sycamore it resembles. Its 540 
horsepower radial engine affords ex 
ceptional climb, but the claimed cruis 
ing speed is slow: around 86 m.p.h. 


over a range of some 180 nautical 


miles. Produced in large numbers, the 
Hare 


military, rescue, medical, postal, agri 


operates in a wide variety of 
cultural, and fire-fighting roles. 

The Poles are trying to export out 
side the Iron Curtain their SM-1 ver- 
sion, for which they claim full blind 
flying capability. One quoted price, to 
an American firm, complete with radio 
altimeter, is the remarkably low one of 
$55,000. Although the Polish sales bro 
chure furnishes the fullest details on 
the aircraft proper, it says nothing of 
component life, overhaul times, or 
spares requirements. 

In 1956 Mil 


the Hare design to 


considerably modified 
create the Mi-z. 
With horsepower upped to 725 and a 
fourth rotor blade, the Mi-3 gains over 
the Mi-1 in speed, range, and altitude 
capability. It can carry four persons, 
and is fitted to carry two litter patients 
in external pods. 

had Mil got the Mi-1 


No sooner 
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Hare into production in 1951 than he 
followed it with the Mi-4 Hound to 
ward the end of 1952. Shown off in 
quantity to foreigners at Tushino in 
1953, the Hound is claimed by Mil to 
have “twice the gross weight, engine 
power, and lift capability of the Ameri 
can Sikorsky S-55."" He has said that 
when it went into production “it had 
no equal abroad, and in tact was sey 
eral years ahead of anything built by 
foreign helicopter manufacturers.” 

The U. S. S55 (military H-19), a 
1919 developinent which did remark 
able service 1n the Korean war, ts in 
deed smaller than the Hound, but the 
latter bears a strong resemblance to its 
American predecessor The Ho 
likewise resembles 
“heef-up” 
(military 
Hound, the 

The major point difference 
tween these two American and So 
craft, each of which has the 
main rotor plus tail rotor configura 
tion, is the clamshell doors at the rear 
of the Hound's cabin. These permit 
easy loading and discharge or small 
vehicles, guns, and similar heavy equip 
ment 

Asa result, the Hound appears lt a 
an excellent military assault helicopter 
to land well-armed units in the enemy 
rear. In extensive use in the Soviet 
Army, it has been used in many train 


ing exercises for just that purpose 


P' IWERED by a Soviet version of the 


14-cylinder radial engine of the sam« 
Wright-type model as used in the 
larger Sikorsky S-58, the Hound can 
carry a payload of 3,500 pounds (or 14 
troops) over a 200-nautical-mile range 
Holder of several internationally recog 
nized records, it has seen much Arctic 
and Antarctic service. It operates widely 
as a forest-fire fighter, and (with ex 
ternal ventral hopper ) as a crop duster 
The first Aeroflot helicopter airlines 
are using a passenger version, but Mil 
complains that too little Soviet recogni 
tion has yet been accorded the heli 
copter as a mode of transport in other 
than rough terrain and undeveloped 
areas. 

For civil use, the rated 2,200-pound 


yayload is claimed to afford lift for 
I 


Above, the coaxial twin-rotor Ka-18, capable of carrying 750 pounds 200 miles 
Below, the giant Mi-6, probably able to carry a normal payload of 12 tons 


cclll oy, 


* 
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a 


Below, clamshell doors at rear of the Mi-4 Hound permit easy loading and 
discharge of small vehicles, making this an ideal military assault helicopter 











ten passengers with plenty of baggage. 
Mil ckaims 
load such a helicopter operates at a 


that with a 12-passenger 
cost of only 41 kopec ks per kilometer as 
compared with 59 kopecks for the cur 
rent 10-passenger fixed-wing plane. 

Turbinized it could carry 16 pas 
sengers at only 24 kopecks per kilo- 
meter, cheaper than the Soviet Douglas 
PC-3 at 33 kopecks per kilometer. Mil 
may well be right, but until the Soviets 
establish a valid cost standard between 
free and Communist worlds, such fig 
ures mean little. 

Mil’s latest creation is the giant M1-6 


Hook, with a gross weight of some 


80,000 pounds. The Hook is powered 


by two specially designed helicopter 


gas turbines, claimed to turn 


= 


Soloviev 
out 4,700 e.s.h.p. each. Like the Hound, 
the Hook has 


plus tail rotor, and hydraulically oper- 


a single main rotor 


ated clamshell doors at the rear of the 
cabin under the tail boom. It has won 
an acknowledged world’s record by 
some 27,000 9,500 


lifting pounds to 


feet, which would suggest a normal 
payload ot close to 12 tons. 

Although the Hook was unveiled 
with fanfare late in 1957 to celebrate 
the anniversary of the Red Revolution, 
it is so large a craft that major and 
minor teething troubles are very likely. 
Modifications have been ac know ledged, 
and production of the Hook has yet to 
be announced 

When suc 
ice, its troop-lift capacity, speed, and 


add 


Soviet Army potentials. With 


h a craft does go into serv- 


range can very significantly to 
a stated 
seating capacity for seventy to eighty 
passengers, it could also be very im 
portant as a weapon for psychological 
and economic cold war use 
HE Yakovlev design team is the 

only one in Russia to have produced 
1 tandem twin-rotor craft. This Yak 24 
Horse bears a resemblance to the Pia 
secki H-ré 
experimental stage in 1956 due to lack 


The Soviets admit that, like 


project abandoned in the 
of funds 
that of the H-16, Horse development 


was not unfree from bad crashes. In- 


their account of the Horse sug 
the H-16 


soon, and required only perseverance 


de ed 
gests was abandoned too 


to pertect. 
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Each Horse rotor is powered by an 
1,825-horsepower radial engine. These 
are coupled by a massive transmission 
and shafting system so that either en 
gine can drive both rotors. The Soviets 
claim that hover can be achieved with 
one engine out. With this power the 
Horse can range 200 nautical miles at 
a maximum speed of 110 knots an 
hour. 

Provision ot such power, plus the 
complex drive system, has meant a 
relatively poor payload to-gross-W eight 
ratio—a factor influencing Westerners 
to await the advent of turbines before 
proceeding with this kind of helicopter 
layout for major cargo lift. However, 
what may have made the Horse worthy 


Yakovlev 


saved weight by substituting a fabric 


of production is the way 


covered tubular frame for all-metal 
construction in the boxlike center cabin 
section 


Although 


use, the Horse rates as a 


relatively inefhicient for 


civil heavy 
military cargo helicop 
ter with a normal pay 
load of about five tons, 
and a ramp door un 
der the rear rotor pylon 
affords quic k handling 
of heavy items. In public demonstra 


loaded 


Gaz-69 light trucks, or a Gaz-69 tow 


tions it has passengers, two 


ing a light field or antitank or antiair- 


craft gun. It has been in production 


since 1955 and is in military service in 
numbers. 

The Horse is said to be hard to con 
trol when close to the surface because 
on the 


air from the rotors—a problem 


of the “ground-cushion” effect 


now ot 


affecting larger helicopters especially 
ind requiring for solution the sort of 
directed research which the Soviets tend 
to emphasize. 

As is well indicated by the way the 
Soviet helicopter program has been 
carried out, the Soviets in the future 
are likely to follow their standard 
“hardware” policy in the VTOL field 
First, they will expend great energy 
and effort to improve and modernize 
their extant helicopters. From time to 
time they will replace obsolescent air 
craft with new models representing de 
velopment along orthodox lines. For 


instance, to be expected is exploitation 


of turbine power, both as to new de- 
signs of all sizes and as to conversions 


of extant designs. 


NECONDLY, the Soviets will con 

tinue to investigate completely new 
concepts in the hope of achieving a 
major break-through in basic VTOL 
design. Probably funds and resources 
for this phase will not be as plentiful 
by any means as for the other, because 
of the traditional Soviet reluctance to 
invest heavily in the early exploration 
of unproven ideas. However, when 
practical experimentation and experi 
ence indicates the soundness of any 
given line ot development, the Soviets 
can be expected to make virtually an 
all-out effort. 

Under the circumstances, it is only 
too probable that in the years to come 
the Soviets will make continuous im 
provement in helicopter performance, 
and will build up large numbers of 
operating civil and military aircraft. 
The chances are that the Soviet VTOL 
fleets will be larger than the West’s 


Moreover, if the Soviets solve the 


critical problem of life of dynamics 
systems components, or make a mayor 
break through with some new concept 
of VTOL flight, then they can do much 
with their helicopter program, not only 
as regards furthering Soviet military 


potential but as regards economic and 

psychological phases of the cold war 
As a result, the Soviet helicopter 

viewed as a 


program easily can be 


matter of far more immediate concern 
Soviet challenge to win the 


While the Soviets 


than the 
race to outer space 
are acknowledged to have a lead in the 
race tor outer space, in “inner space” 
(the air close to the ground where heli 
copters fly) it’s the American-led free 
world that has a marked lead 

But due to the apparently greater 


“glamour” of outer space, and to 


\merican preoccupation with means 
of waging all-out war instead of little 
wars and economic warfare, America 
recognize the challenge to 


She 


has yet to 


her mastery of “inner space.” 


stands to lose her lead in this area 


virtually by default—a loss which could 
have incalculable military and economic 
consequences long before the first man 


is projected into outer space. 
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World Peace Through Law 


Given wise political direction. the arme d forces of the fre world 


could mobilize scientific research and technological development 


to devise proper retahatory means to support mnternational order 


ARLY in 


Sputnik 


1959, 
break-through, John 


Foster Dulles bestowed the ca 


chet of valid American doctrine upon 


the American Bar Association goal 


; : . 
world peace through world law—by de 


claring “there could be no nobler mis 
sion that our Nation could pertorm. 
But what Mr. Dulles 


reappraisal ot 


- , 
reanly asKea 


tor was an ‘agonizing 


American foreign policy which he had 
struggled to implement in the face ot 
handicaps indigenous to its character. 
ng his request in the form of 

ission, Mr. Dulles lett open 


ing question of how to attain 


that goal. However, since all the errors 


had brought an advanced social 


brink of destruction had 


whicl 
order to the 
occurred during the adulthood of men 


generation, it 1s not unlikely 


ot his own 
that he realized that the answers were 


to be found in a review of con 
temporary history. 

Prior to August 1914, the date 
outbreak or World 


inaugurated its current 


when the 
War | 
time of trouble, the whole world 

had enjoyed the fruits of a century of 
peace under international law. Since a 


goal which had been gained in the 


past, and lost through known error, 


could probably be regained by apply 
ing its underlying principles to correct 
the error, Mr. Dulles, as a lawyer, had 
not been willing to sweep the proposal 
under the rug as “impractical ideal 


ism.” To the contrary, he doubtless 
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tollowing the 


Eugene E. Wilson 





Mr. Wilson is former presi 

dent of United fircraft Cor 

poration, East Hartford, Conn 
a puoneer teddei 

é industry of the Unit 

s. He 


ifed 





recoynize 
j 1 
road to saivation. 
] 


First of all. the world equilil 


which had been established 
century, fol 


Napoleon 


military 


dawn of the nineteenth 


lowing the close of the 
Wars, was not limited to 
ary it in\ 


forces. On the contr 


coordination ot all of the societal rorces, 


td | 
military, economic, technological, poll 


tical, cultural, and 1deolog 
generation of all the 
geographic 


of national power 


position, physical contormation, 
extent of territory, numbers of 
population, character of popu 

lation, and character of govern 
ment. 

Equilibrium involves coordination of 
all the ponderables and imponderables 
of these elements, with added « ymopli 
cations incident to revolutionary prod 
ucts created through scientific research 
and technological development 

ut in principle today’s problem is 
still that of bringing all forces under 


the control of the higher law of nature 


which was applied 1n internation 
Tl ] nited sh | 

hat law applied the basic pri 
imitations as to use. It is the princi 

} j 1 1 
which draws the line between ci 
tl } } } 7 ¢ 
t10n and barbarism tne princi} 


the Ten Commandments 


et RNATIONAI 
idopted tl pring | 
gon nationa 
ject was freedon of the seas. Hence 
ternational law 
ite on earth requisite to 
peace The rul I in interna 
tional law were 
that freedom 
law and, contrar 
force to an outlaw 
Hence international | 
1 principle of life by limiting the 
force to law ful purposes, In so a 
it applied the most elementary 


legal distinctions, that betweer 


t 


ritimate and lliegitimate uses 


force. This is a fundamental princi; 

of government recognized almost ut 

a tribal village or 
} 


state as a Das 


rsal whether in 

sovereign tenet of 
, 

civilized society 


The principal ger 





international law denied the use of mil 
itary torce against noncombatants. The 


was dictated jointly by strategic 


rule 
principle (economy of torce) and by 
humanitarian considerations (religious 
principle ); Arnold J. Toynbee’s 
term, “Western Christian civilization.’ 


Thus, World War I 


transformed limited wartare to 


hence 


when became 


from 
unlimited warfare through Germany's 
submarine 


indiscriminate campaign 


enemy and neutral shipping 


Western 


commenced its swiltt decline 


against 


; 
alike, Christian civilization 


— 1 
[The German decision was taken 
when, confronted with the 

, ' 1] 

deteat, and unwilling to 
arbitration at 


Kaiser Wil 


temptation 


Ss 
peace conterence, 
Into his own 
twenty yes 
a resur 
any and confronted with 


inaugurated unlimited 


ultimate deteat, 

verial bombardment on th 

May 11, 194 
According to |] 


C.B.I . lLormer 


Spaight, ( 


Principal Secretary 


the British Air Ministry, writing 


ated,” published in 


“a splendid 


“Bombing . 1d 
England in 1944, this was 
decision, heroic and _ self-sacrificing, 


behind propaganda designed to 


Hitler had 


taken 


the public that 


persuade 
be yun that type of war. 

However, F. J. P. Veale, an author 
ity on international law, took sharp ex 
ception to this judgment in “Advance 
to Barbarism” published in London 
during the same year. To him this 


“splendid decision” was an “epoch 


making decision” because it marked 
3ritain’s “first deliberate breach of the 
fundamental rule of civilized warfare 

must be 


that hostilities 


waged only 
against combatant forces.” 

This breakdown of Western civiliza 
tion has been variously ascribed to: (1) 
lack of suitable machinery to bring rev 
olutionary weapons under definitive 
rules implementing the general princi 
ples of civilized warfare; (2) the re 
sulting temptation for states facing 
defeat to breach those principles; (3) 
lack of suitable weapons to deter ma 
jor powers from succumbing to such 
lack of the will 


temptation; or (4) 
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apons to support the 
principles 
Against these tailures, it becomes per- 
tinent to review briefly American at 
titudes toward aerial warfare. 
When the issue was first drawn in 


] 


President Coolidge appointed a 


1925, 

nonpolitical, nonpartisan advisory com 
7 

into all 


Morrow 


bombardment, with its 


mittee to aspects ol 


Be ird re 


inquire 
the matter. The 
rected aerial 
, } , , 

hazards to civilian populations implicit 
In its imaccuracy, as being contrary t 
detense Dos 
leter I 


| ] 
the traditional American 


ture. At the same time the Board 
, ] | te Lanse ment nr 
proposed a long-term development pro 
gram tor military, naval, 
commerchk aviation 


mad 


position 
iphasized. The naval 
limited warfare pr 
concept of the long-range 
ng torce in the form of the car 


force. The 


ited warfare produced the 


, ' , 
task military doctr 


the long-range striking 
m of the U.S.A.A.F. 
cases the tactics contemy 

precision bombardment ot military 


jectives in accord with such strategi 


! 
principles as economy and concentra 


tion of force and others pertinent to 
the weapon system 

Immediately following the arrival of 
the U.S.A.A.F. in England, the Amer 
ican tactic was tested out in competi 
tion with the British tactic of low-level, 
night-area bombardment of urban pop 
ulations. Owing to high losses by both 
forces incident to a lack of fighter 
escorts, results proved indecisive. After 
fighter escorts had been provided the 


differences of opinion persisted, with 





force to 


, 

the uses of 
f purposes. In so doing 
tt applied the most elementar\ 


that 


between the legitimate and il 


Oy 
of all legal distinctions 


levilimate uses of force si 





unshaken as to the 


the U.S.A.A.I 
soundness of strategic principle. 


Before any valid conclusion could 


be drawn, the matter was taken out 


of the hands of the military by the 


high-level political decision taken in 


January 1943 at Casablanca 


The Casablanca decision to launch 


unlimited aerial wartare against cities 


to destroy civilian morale paved the 


way for the bomb n¢ t Gserman cities, 


including that of Dresden. Undertaken 


at the request of the U.S.S.R. after the 


| had moved bevond the 


1 1 
battle ines 


| 


citv, and while crowded with 


ftugees seeking 


to Air Marshal Harris, or 
high places far more 1 


himsell 


The low level fire be mbing 


nese cities and the 
Hiroshima 


Japan 


point half ag 


brought 
military losses 
sidered as iny 
than military str 

HESI 


maxed the reign 


actions, an 


fare initiated in World War 


-H ' , , ' 
rapidly accelerated through 


War II. Sub 


race between East and West to 


equently they led to a 


franti 
and complete defeat 


avoid sudden 


} r} limited nucl f > 
through unlimited nuclear wartare 
This 


Sputnik breakthroughs from 1957 to 


race was maxed with the 
1959 when the U.S.S.R. preempted lead 
ership in a technique of unlimited war 
fare which had finally made the capa 
bility for massive annihilation mutual 
to East and West 


Then it became clear that the word 


‘ 


‘win” had lost all meaning in un 


limited nuclear warfare. Even less 
meaning attached to the massive fixed 
base, air and missile-launching facilities 
upon which the political government 
had placed full dependence to deter un 
limited warfare through massive re 
taliation. Their vulnerability to surprise 
attack or capture automatically pre 
cluded any selective, discriminating, or 
limited use of force for the reason that 
for either side to 


if allowed no time 


determine whether any suspicious a 
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tion by either side might have been 
overt or inadvertent. 

This fatal 
that, for “safety’s” sake, any action by 


vulnerability required 


either side must be countered by the 
other—instantly, blindly, and with every 
force available, bar none. This vulner- 
ability created a state of explosive in- 
stability susceptible of detonation into 
a chain reaction by any bystander, in- 
nocent or otherwise. 

It was a situation quite as likely to 
touch off a nuclear reaction as to deter 
one. Nor could there be assurance that 


unlimited nuclear war could be de 


terred just because it seemed certain 


to destroy civilization and, mayhap, 
humanity. 

Obviously, political ineptitude had 
created a situation remote from the 
equilibrium of the nineteenth century. 
This fact was made appallingly clear 
in a report of the Committee on the 
Armed Services of the House of Rep- 
1950. At 


ter ascribing the “multiplicity of com 


resentatives, dated March 1, 


which had given rise to 


plexities” 


interservice controversy to the failure 


of the National Security Council to 


formal statement upon 


provide “a 
which the Joint Chiefs of Staff may 
rely as an official expression of their 
civilian leaders and which the Con 
gress may have available for considera 
tion,” the Committee stressed the “im 
for correcting this 


perative necessity” 


defect 


BVIOUSLY, during such an era of 

" unstable equilibrium, with ample 
facilities for mutual extermination, the 
only rational basis for any military 
activity by either side lies in the estab- 
lishment of a mutually acceptable set 
of ground rules limiting the uses of 
military force to those consistent with 
the enlightened self-interest of all con- 
such 


can be promulgated, a reasonable parity 


cerned. However, before rules 
or balance of forces must be established 
which encourages resort to other forms 
of competition less lethal than un- 
limited warfare 

Even then, in order to deter either 
limited or unlimited warfare by na 
tions confronted with defeat, weapons 
and weapons systems must be devised 


which are selective and discriminating 
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“The West has permitted its 
singleminded preoccupation 
with unlimited warfare to im- 
pair its capability for limited 
warfare. Granting full credit 
to the Strategic Air Command 
and the Carrier Attack Force 
for having deterred unlimited 
nuclear war to date, the fact 
remains that the civilian got 
ernment has not succeeded in 
deterring limited war for the 


past decade.” 





enough in the hands of a responsible 
authority willing and able to use them 
to maintain world order under world 
law. 

The global Strategy involved con 
templates the coordination of all the 


As to the 


a leading scientist engaged 


societal forces to that end. 
military, 
as a consultant for the armed services 
has suggested that the most promising 
deterrent, possessing the greatest mo 
bility and secrecy and hence the least 
vulnerability, lies in the Polaris under 
water missile-launching system, when 
perfected. This authority goes so far as 
to insist that this is the only promising 
system now in sight. 

Doubtless underground missile 
launching facilities and carrier attack 
forces will continue in use for some 
time, but at present the Polaris system 
offers a potential advantage of far- 


reaching significance te the establish- 


ment of world law. Given accurate 


weapons and warheads with limited 


yields, whether conventional or nu 


clear, the Polaris system, when per 


fected, could conceivably attack limited 


military objectives within urban areas 


under the existing limitations imposed 
lz 


by international law without offering 


justification for massive retaliation or 
any form other than retaliation in kind 
as contemplated by law 

Indeed, given sufficient secrecy, mo 


bility, accuracy, and control, some 


such system, whether seaborne or air 
borne, might be used to deter both 


limited and unlimited warfare while 


11 


still conforming to all such humani 


tarian considerations of international 


law as “prior warning,” “minimum 
force,” and protection of persons and 
property. 


In other words, given wise political 


direction, the armed forces could mo 


bilize scientific research and techno 


logical development in support of world 
order under world law. 


We st 


has permitted its single-minded pre 


Lacking such direction, the 


occupation with unlimited warfare to 
impair its capability for limited war 
fare. Granting full credit to the Stra 
tegic Air Command and the Carrier 
Attack Force for having deterred un 
limited nuclear war to date, the fact re 
mains that the civilian government has 
not succeeded in deterring limited war 
for the past decade 

The East has been quick to exploit 
the West’s political errors by creating 
forces for limited 


the most advanced 


wartare and creeping aggression evel 


assembled. Since limited wars have ox 
consistently over the 


curred past ten 


years, they must be accepted as the 


wave of the future 


charged 


ENCE the West can be 

with having concentrated all its 
effort on a single-minded Maginot Line 
effort to deter unlimited nuclear war, 
which it deems unlikely to occur, to 
the point of failure to deter limited 
war which, having occurred since time 
immemorial and with increased fre 
quency in the air-nuclear age, seems 
destined to continue indefinitely. 

In summary, the West must strive to 
achieve a state of equilibrium on the 
military front behind which it can 
establish a state of global equilibrium 
conducive to the establishment of world 
order under world law. 

In light of the failure of the civilian 
States to 


government of the United 


pursue wise courses to this end, and in 


view of the unfortunate results charge 


able to this failure, it would appear 


that this nation could hardly do better 
and might continue to do much worse 


than to ratify Mr. Dulles’ endorsement 


of the American Bar Association goal 


Since 


that goal of world peace 


through world law is wholly consistent 


with the An 


since it tak 


philosoy hv. and 


| 
side ¢ justice and morality, its 


tion alone might give impetus and 


direction to a well-coordinated effort t 
convert Western Christian civilizatior 


into a higher world order. 





New Ground Force Weapons 


-> eset ey o 
z ay 
~~ e 
The Army's new M60 medium tank, above, will be produced by Chrysler Corporation to replace the present M48. It is powered 
by diesel engines and carries a 105-mm. gun. Below are the three sections of the Redeye, a new portable, shoulder-fired 
antiaircraft guided weapon. Trigger-stock is at left, the missile in the center, and launch tube at right (Army photo). 
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Research in Ballistics 


The Army Ordnance laboratories at Aberdeen Proving Ground are 


well equipped to investigate mnterwr. extertwor, and terminal ballistics 


and to compute the trajectories of guided missiles and satellites 


HYSICISTS, chemists, mathema 


ticians, statisticians, aerodynami 


cists, astronomers, engineers, and 


; 
00 oO! 


their supporting personnel—1, 


them working together comprise the 


Army Ordnance Ballistic Research 


Laboratories at Aberdeen Proving 
Ground, Md. These people are often 
called ballisticians because they apply 
their varied talents and their creativity 
to the search for knowledge on the 
propulsion, flight, ind terminal effects 
of missiles. The product of the labora 
tories is knowledge—knowledge used 
by the Ordnance Corps, other Govern 
ment agencies, and their contractors 

To accumulate this knowledge the 
laboratories devise instruments for va 
ried measurements and the 


ot 


ty pes 


techniques tor handling 


With their accum 


1 re they e\ 


computing 
these measurements 
ulated knewle: aluate existing 
weapons and weapons systems and pro 
They 


ballistic tables for guns and rockets and 


pose future ones also prepare 


devise quality control measures for am 
munition 


The 


screntinc committee and | group ol con 


laboratories are assisted by a 


sultants—all nonresident. The commit 


tee and the consultants are eminent 


American scientists who contribute 
their broad points of view to the work 
of the laboratories. 

The origins of the Ballistic Research 
Laboratories are somewhat indefinite. 
Ballistic research, especially studies of 


the motion of artillery shell in air. had 
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Colonel Hamill is Director of 
he 


Research 


Ballist: 


1b 


Irmy Ordnance 


Laboratories at 
Ground, 


» 
ra ) win 
eTracen Proving 





been carried on extensively in the 


Aber 
After 


ot the Chief of Ordnance and at 


] during World War I. 


geen 
- } ' 
war, ballistic research received excel 


lent and continued support from Col 


W.H Tschappat who had formulated 
a most advanced treatment of interior 
ballistics in his famous text, “Ordnance 
and Gunnery.” 

Colonel Cschappat came trom 
Othce, Chief of Ordnance, in 
command Aberdeen Proving Ground, 


and from 1 to 1938 he was 


24 
44 


Chief of Ordnance. It 


1S 
cially that 
R. H. Kent 
Washington 
Ground. 


The 


bring the 


signincant 
! 
also 


the 


to 


most signincant event to 


Ballistic Research Labora 
tories into being was the assignment 


Col. H. H 


Ground to take charge 


Zornig to the Proving 


ol yg 


ol ballistic re 


search in 1925. Colonel Zornig segre 


the 


and 


gated the pertinent groups from 


more routine testing activities 


formed the Research Division. 


By this action the groups engaged 


in ballistic research for the first time 


were put into a position where they 


could formulate programs that would 


meet their special requirements, 


Office 


the 


Aas 


calculating, 


( 


can 


Zornig 
Captain Simort 
Kent, and Dr. 


incing 


The Colonel 


ind his able assist 


Gill 


part | 1 by 
ints 
Lieutenant Mr 


Dederick 


search at 


Nn, 

in ad ballistic re 

Aberdeen (srou! 
i 


1925 can scarcely be overestimate 


Proving 
after 
It was primarily the foresight of Col 


onel 


Zornig that was responsible for 
Divisior 


Ba 


the creation the Research 


in 1925 and its evolution into the 


Research Laboratory by 1928 


LIStic 


1 


' : 
By wise and careful planning, he and 


his associates organized a broad pro 


research and of expansion of 


personnel and facilities that prepared 


treme ndous progress 


World War 


the way for the 


' 7 j 
lade llistics Guring 


Il and the postwar period. 
The cl 


lems lend 


' 7 , 
issical ballistics prob 


themselves quite well 


or of the lab 


ganization 
oratories. Following a projectile 
nedi 


rht 


inter! 
fli 


on obser vil 


through the initial, 


ate, and final stages of 
requirements then arise 
, 


ind evaluating—both 


ent and future 
Interior Ballistics Laboratory 
Ballisti 


ballistics is 


Consider first the Interior 


1 
I aboratory. Interior 


branch of ballistics which is concerned 


with the means by which motion 


, 
imparted to a missile. In practice, th 


used cot heat eng 


Thus the 


d as a single-sttoke, 


means Stitute a 


» one form or another 


be re garde 


nal-combustion engine, 1 the 


anc 





rious forms of jet propulsion alterna- 
tively employed have features in com 
mon with gas turbines 

This being the case, interior ballistics 


comprises a study of an energy source, 


which is nearly always chemical, a 


working substance, and the accessory 
apparatus for controlling the release of 
the energy and directing the activities 
of the working substance. 

Weapons are designed to operate un 
der far greater extremes of temperature, 
pressure, and time than are usual in 
nonmilitary engines. A solid propellant 


is required, in conjunction with the 


rocket or other accessory apparatus, to 
release its energy in a manner that is 


subject to control and produce a gas 


g 
which is an efficient working substance 
in the energy-producing cycle. It is nec 


essary, therefore, to study the thermo 


dynam properties ol the propellant as 


well as the kinetics of its decomposition. 


Che stability of propellants in storage 


is obviously a matter of importance, 


and better methods to estimate this sta 
bility in advance continually are being 


sought 


Finally, the physical integrity of 


propelient charge in a rocket is a mat 


ter of critical importance, and 
thus it is necessary to study the 
visco-elastic properties of propel 
iants and constantly to seek im 


provements in their physical 


properties. Investigations also 


are made into the dynamics of the pro 


pellent gases as well as the motion of 


the projectile inside the rocket or gun. 


Exterior Ballistics Laboratory 


In contrast, the field of exterior bal 


listics is concerned with those things 


which affect the flight of missiles, 


whether bombs, shell, or guided mis 


siles. The Exterior Ballistics Laboratory 
: , 
was established for the experimental 


ind theoretical study of missile flight 


ind from the results of such studies to 
develop techniques for the design of 
missiles. 


The factors influencing 


missile flight 


are imertia, gravity, and aerodynamic 


forces. Since ativel mall changes 


in the aerodynamic-force system may 


drastically affect the accuracy or range 


of a.projectile, the primary problem in 


exterior ballistics appears to be the a 


36 


flight 


Range, has a cross section of 


I 


‘ 


t 


h 


s 


curate and reliable prediction of aero 
dynamic forces on new missile designs. 
Modern 


technology have brought a host of new 


developments in missile 


problems associated with very high or 


hypersonic speeds, such as very high 


heating rates, transport properties of 


dissociated and ionized air, the influ- 


ence of electric and magnetic fields on 


the flow of the conducting gas, and 


many others. 

In the development of basic informa 
tion for the exterior ballistic design of 
missiles, the Exterior Ballistics Labora 
tory relies heavily on model tests, both 


in wind tunnels and in _free-flight 


ranges, to learn about missile aerody 


namics. The first supersonic wind tun 


nel large enough for practical tests of 


4 


projectile and guided-missile models 


built in this country is part ot the lab 
oratory ’s equipment. 
This facility has, since its first oper 


ation in 1944, contributed importantly 


supersonic flow problems 


guided 


to solving 
. a mn f ] f } 
and design o missiles tor the 


Army, Navy, Aur 


equipped with two test sections ap 


and Force. It 


proximately IS inches square, VW 
together cover the Mach number ran 


1.2 to 5.0, and a reseat 


trom 3 
test section with a maximut 

/ Mach 4.7 
There 


\@ flight ranges currently in use 


are two precision tree 


The older one, called the Free 


Aerodynamics some 


Flight 


275 teet long, 1S EquIppe d with 45 spark 


Range, is 
photography stations, and is used for 


highly measurements of small 


A much larger 
the 


precise 


model projectiles. free 


range, called lranssonic 


25 by 25 


and vards long. In 


IS 25! 
models up to 
an be fired, 


cross section, tests 


ocities in be made with con 


\ third 


s the 


, 
type of aerodynamu 


controlled temperature 


pre ssure 


ange in which small models be 


ired at Mac h I! 


To udy some oft the 


in 


problems in 


hypersonic ve lox itic Ss, a 


tunnel, 


he 


regime Ol 


ypersonic wind designed to 


over the range of Mach numbers from 


to approximately 1o, is under con 


ight 


truction. In the ranges, special 


gas guns have been built which can 


‘ 


launch a model of a missile with a 


speed up to 12,000 feet a second. Such 
a gun in the controlled-temperature 
range can reach Mach 20. 

These guns also can be used as a 
shock-tube and wind-tunnel combina 
tion, providing high Mach number and 
high-temperature flows of short dura- 
tion. More sophisticated launching de 
vices capable ot propelling a missile up 
20,000 [.p.S. are 


to about being con 


structed. 

Terminal Ballistics Laboratory 
The 

(TBL) 


lying the effects of 


Terminal Ballistics Laboratory 


' 
studies the principles under 


weapons upon tar 


gets. Experimental and theoretical in 
vestigations made of 


are penetration, 


fragmentation, detonation, and shaped 


charge phenomena, blast phenomena, 


combustion and _ incendiary effects, 


ground-shock phenomena, 


, 
Knowledge 


cratering, 
and nuclear effects in such 


| 


neeade 


weapons, and is basi 


fields is 1 for the design 

to evalu 

studies done by other groups. 
Experiments and stu 

determine the princi 

number, size, velocity, 

fragments resulting from 


hi 


gained 1s em 


tributions of 


detonations of cased 


th-explosive 
charges. T he knowledge 
ployed to optimize effects of ammuni 


tion on enemy targets 


B | nd heoretical 
ASC experimental and theoretical 


studies are conducted on the produc tion 
and prevention of fire damage of mili 


tary signific ince 


Studies are m the propagation 


and effects of earth, 


roc k, 


initial conditions 


sential i 


in 


air, and other 


propagation 


t 


: : 
last and also are a 


sign of blast-producing we pons and 


to the des ™m of 


structures capable of 


withstanding the effects of such 


W eapons. 
To facilitate these the 


Ter 


minal Ballistics Laboratory employs a 


studies, 


large (24-inch diameter) shock tube, 


a 4° 
tube. 


inch tube, and a vertical 16-inch 
The study of shaped charges and 


high-velocity metal jets involves inves 
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tigations in a variety of scientific fields 
and experiments with a variety of ob- 
servational techniques. These tech 
niques include the multiple-flash radio 
graphic method which uses bursts of 
X rays whose duration is ot the order 
of 10° seconds. The optical tech 
niques whi h are used include rotating 
mirror cameras, Kerr cells, image-con 
verter systems, Faraday electrooptical 
shutters, and ultra-high-speed framing 
type cameras, 

Experimental and theoretical studies 
are made of nuclear energy and its ap 
plication to Army use. This includes 
studies of attenuation of neutron and 
gamma rays in various materials. Also 
included are feasibility and other stud 
ies of certain nuclear devices and liaison 
on problems ol nuclear weapon design 
A 2-million-electron-volt Van de Graff 
generator facility is used for funda 
mental nuclear physics investigations 

The Terminal Ballistics Laboratory 
participates in held tests coordinated 
by the Defense Atom Support 
Avency. These tests furnish consider 
able information that is used in further 
studies at the ballistics laboratorie s. 

Bex iuse Ol BI ’s 
measuring 1 predicting 
TN r explo ons id be ause these a | 


fects are simi e conditions of an 
| 1 ' | 
abnormally iccelerated reactor, the 


Atomic Energy Commission asked the 


1 
laboratory t estigate the probl 


oO adequate desig f reactor contain 


ment structures 


, 
Experi entation Was carried out on 
| lel f } 1d 
scale models of a reactor which would 
be used for the production of el 


power 1 yn data obtained will 
" 

allow sate construction of power plants 
large cities without the fe: 


near 
harmtul ta ination 


rounding 


Ballistic Measurements Laboratory 


tions ol the B lista 

thoratory (BML) in 

resear h | new 

principle obtaining ballistic data 
ind cor lucting basic studies on the 
state of the upper atmosphere and 
the interplanetary medium. Through 
the application of these pring iples to the 
development of ordnance matériel, par 


ticularly guided missiles, and more ré 
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sR SS oP 


Small telecamera, optical recording telescope, and visual acquisition system 
used by the Ballistic Measurement Laboratory primarily for satellite tracking 


cently of earth satellites, the laboratory 


1s integrated into the over-all mission 


f the Ballistic Research Laboratories, hygrometer 
as well as of many Navy and Air Force independen 
projects, Kilometers 

BML devoted 
the IGY progra } ati rosphere 


research. More specifically, the data co 
lected in the early phases of the pro 
vram led to more detailed studies « 


such cal I ic oT lensity pre 

files and w r-vapor distribution 
Water apor concen 

tudes of one hundred kilometers are 


} ] 
quite important in the meteorology < 


the hi her tm pt ric it vels [he 


zontal as we 
tion of this in 


serve as an ¢ 


of transport ind mixing prox 


ther, the chemical properti 
Val _ = this constituent is 


pre sent, play an important 


exchange phenomena 
phere 
To determine 
countuy 
j 1 
and tracking 


boundaries an 


Exterior Ballistics Laboratory's flexible-nozzle supersonic wind tunnel with 
side wall removed shows test section, flexible plates, and positioning jacks 





not transmit radio signals. The increased 
countries to 
dark 


which may be used to obtain military 


capability of foreign 


launch radio-silent or satellites 


information has increased the impor- 


tance of detection of such bodies as 


quickly as possible after they are 
launched. 
The Advanced 


Agency assigned responsibility for re 


Research Projects 
search and development for tracking 
dark satellites to both Army and Navy 
The 


ments Laboratory 


Ballistic Measure 
has used the DOP 


LOC technique in the 3-station radio 


laboratories. 


beam fence set up across the southern 
portion of the United States. The fence 
is tied in on both east and west with 


the Navy’s minitrack type system. 


Computing Laboratory 


The primary mission of the Com 
puting Laboratory is to prepare firing 
tables for artillery, small arms, mortar, 
rocket, and ballistic-missile weapon 
systems and to assist other laboratories 
of the Ballistic Research Laboratories 
and outside agencies in the solution of 
mathematical problems arising in their 
various fields. Mathematical and engi- 
neering research to develop new and 
better numerical procedures and to im 


the BRL 


high-speed digital computing machines 


prove the performance of 
has become an essential function of the 
Computing Laboratory. 

The high 


speed electronic digital computers nat 


rapid development of 


urally has led to a reconsideration of 
numerical procedures formerly used to 
l Numerical 


solve scientific 
analysis has developed into a branch of 


problems. 
mathematics which is not only of im 
portance to physicists and engineers 
who want numerical answers to their 
problems but also has aroused the in 
terest of pure mathematicians. 

As the capacity of the high-speed 
computers to handle complex problems 
has increased, the appetites and ambi- 
tions of machine users also have in- 
creased continually and frequently have 
surpassed the ability of known numer- 
ical analytical techniques to deal with 
the problems attacked. Typical practi 
cal problems of this type involve at 
data to 


tempts to fit experimental 


theoretically determined, generally non 


238 


linear functional relations between 
measurable quantities. 

Successful calculations have involved 
numerical solutions of various partial 


The 


Monte Carlo techniques to simulate 


equations. application of the 
complex events such as the engagement 
of a bomber by a guided missile or to 
the simulation of a battle are but a few 
examples of this kind. 

The continuous evaluation and study 
of new engineering developments such 
as the use of ferro-electric materials in 
computer components Is a necessity for 
keep 


abreast of the field. Research toward a 


any organization wanting to 
more efficient organization of a high 
speed digital computer itself becomes 
of more and more importance as the 


complexity of these devices increases. 


Weapon Systems Laboratory 


The Weapon 


(WSL) performs over-all weapon sys 


Systems Laboratory 
tem studies from an engineering and 
operations analysis viewpoint and con 
= ducts applied research 

on factors affecting sys 

tem performance in 

order to establish de 
sirable characteristics 
and proposed basic de 

signs for new and improved weapons 
In order to carry out its mission, the 
Weapon 
the tactical or operational effectiveness 


of guns, rockets, guided missiles, 


Systems Laboratory studies 
and 
fire-control systems against a variety of 
targets 


tanks, 


cles, and emplacements, In ese Stud 
1 pl ts. In th tud 


including personnel, aircraft, 


urmored and automotive vehi 
1es of complete weapon systems, mathe 
matical models and operations-research 
techniques are applied, and high-speed 
computing machines or specially de 
signed instruments are used to predict 
the probability of success in the tactical 
employment of proposed or develop 
mental weapons. 

Experiments are conducted and anal 
yses are performed to establish target 
vulnerability, fire-control performance, 


weapon reliability, and accuracy and 


rate of fire as required for the systems 

engineering studies or evaluation 
Results of these studies indicate 

promising areas for applied weapons 


research in the Weapon Systems Labor 


atory as well as gaps in existing basic 


data which may be called to the atten 


tion of fundamental research groups in 
the other laboratories of the BRL 
Specifically, a direction of effort of 
the WSL personnel includes the con 
ducting of experiments and evaluation 
determining the vulnerability of air 
craft, missiles, and aircraft weapons as 
a basis for the comparative effectiveness 
ot current and future 
The 


atomic weapons, artillery, and mortar 


weapons. 
lethality and effectiveness of 


hell |] tille » | 
shell as well as artillery-type rockets 


against personnel and matériel targets 
in realistic combat situations created by 
war-game application comprise a major 
field of investigation for the laboratory. 
In all areas ol! evaluation, an impor 
tant consideration 1s the econom! or 
cost-effectiveness factor involved. 
1] 


Operationally, the scope ol consider 


ations includes the over-all battlefield 
vehicles and 


The 


problems of the defending field armies 


effectiveness of armored 


gun-ammunition systems large 


and the continental United States are 
evaluated from the standpoint of ef 
raft 
Weapon 


is engaged in developing 


fectiveness of antiarr 


A branch of the 


Laboratory 


we apons. 


Systems 


statistical engineering methods, samp 
ling-inspection techniques, and grading 
criteria for the surveillance and quality 


evaluation of existing ammunition 


Future Weapons Systems Agency 
The Weapons 
] 


Avency, the newest element of the Bal 


Future Systems 


listic Research Laboratories, has been 
established to assist in the deve lopment 
of an aggressive forward-looking Ord 
nance program of weapons researc h and 
development. This agency is continu 
ally reviewing the national potential in 
both production capabilities and tech 
nological advancements. 

The requirement placed on this or 
ganization is carried out by a small 
staff of persons broadly skilled in weap 
ons systems. The staff conducts studies 
on weapons systems feasibility with em 
phasis on military ope rational concepts 

The prospect study conducted by this 
group in 1958 showed promising help 
in the improvement of Army effective 
ness in both limited and thermonuclear 


warfare. 
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ORDNANCE FOR THE NEW ARMY 


Theme of the Forty-first Annual Meeting of the 


American Ordnance Association 
to be held at 
Aberdeen Proving Ground, Ma. 


Thursday, October 8, 1959 


. 


HE Chief of Army Ordnance and the Commanding General of 
Aberdeen Proving Ground have invited the members of the Ameri 
can Ordnance Association to celebrate the Forty-first Birthday of the 
A.O.A. at Aberdeen Proving Ground, Md., where the first annual meeting was 


he ld In IQIQ. 


The date has been set for October 8, 1959. The program will begin at 10:00 a.m. 
and will end at 3:30 p.m. Tests and demonstrations will focus upon current and 
new ordnance to be used by the Army as it reorganizes to meet the demands 


of total and limited warfare. 


Only members of the American Ordnance Association who have made reserva 
tions will be admitted. Tickets confirming the reservations will entitle members 
to a seat in the stands, a printed program, and luncheon. Each reservation is 
$7.00, and any surplus over Association expenses will be donated to the Army 


Relief Society. The closing date for reservations is September 30, 1959. 


Special trains will run from Washington, Philadelphia, and New York to a 
siding on the Proving Ground close to the stands, and will leave from there 
shortly after the program is completed. Those planning to fly to APG by 
private aircraft are reminded that they must obtain clearance from the Military 
Operations Office there not later than October 1, 1959. There will be ampk 
parking space for those who drive. 

Details concerning train schedules, control-tower radio frequencies, and other 
information were published in the August issue of THE Common Derenst 
which was distributed with reservation forms to all members on July 2oth. 
Make your friend a member and bring him. See application on page 329. 
Remember, reservations close Wednesday, September 30th, so make you 


reservation early . 


> 0:0'0,0:0-0-7 








Oil and Strategy 


Fuel and lubricants are a subject of grave concern for both the 


free world and the Communist bloc, and without large supples of 


petroleum the mobilization plans of both sides are meaningless 


IL is as old as geologic time, but 

only recently has it figured in 

man’s historical calculations. It 
is known that the Spaniards used the 
viscous substance in the mid-sixteenth 
century to coat vessel bottoms and that 
Indian tribes were accustomed to use 
oil secured from seeps to keep their 
war fires burning. 

But the discovery and use of petro 
leum as an industrial product for lu 
brication, illumination, and as fuel in 
the U. S 
mate, to August 2 
L. Drake and “Uncle Billy” Smith sank 


their a held above 


dates back, by common esti 


1859, when Edwin 


stovepipe casing in 


Titusvilie, Pa., to become the first to 


drill successfully for oil 


Even more recent, however, 1s the 


significance of petroleum as a strategic 


military item in modern mechanized 


warfare. Cavalry, infantry, and artil 


concerns of 


Civil 


lery were the basic 


Strategists 1n the 


military 
War, the Franco-Prussian War, 
the Boer War, the 
American War, 
War 


try was hilty 


Spanish 


ind the Russo 


" 


Japanese The ou indus 


years old in America be 
fore technological advancements reached 
the stage where the pre ious fluid would 
contribute to a rapid succession of revo 
lutions in techniques of war. 

The 


nessed experimentation with a gasoline 


dawn of the new century wit 


ariven engine which proved more et 


ficient than the steam engine al d more 


powertu than the electric motor for 
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Neil Hurley, S. J. 





Father Hurley, now stationed 
Innsbruck, 


former member of the faculty 


fustria, 1s 


of Fordham University, Neu 
York City. This article devel 
oped manuscript on 


I 
the economk 


from a 
history of the 
{merican oil industry which 
he prepared for the Industrial 
Economics Department while 
teaching at Fordham 


a g 





propelling a vehicle. The efforts of 


inventors as Duryea, Haynes, Old 
Selden, and Ford created a market for 
gasoline, heretofore the stepchild of 
petroleum products. Gasoline, with a 
lower boiling range than kerosene, was 
distilled first in the old batch process 
and in the pre automobile age was a 
drug on the market. 

In 1899 the Army Signal Corps pur 


wes chased three trucks which were 


equipped so that they might be 


drawn by mule in the eveng of 


breakdown. In 1go0o there were 


8.000 automobiles regis 


United States, bu 


only 
te red in the 


as early as 1902 thought was 


designing motor vehicles tor 


and an armored 


mounte d 


machine 
l’Autome bile 

»y I9GI0 there were 50¢ 

Nation 

Che year 1912 was a milestone in the 


] } 
I 


lustry's 


guns was 


the Salon de 
hicles in the 


oil in 1istory—a year in which 


} hermal king r j 
the thermal cracking process was dis 


Ford 


production 


covered and the method of as 


sembly-line Was inaugu 
rated. The former process improved 
the yield of gasoline derived from crude 
oil and made possible a cheaper fuel. 
Mass production of standardized auto 
hand, brought 


mobiles, on the other 


down the high rice of cars. The oil 
f 
def 


wedded as lowering war cloud 


and automotive industries were 
nitely s 


gathere 1 over 


World 


War as an e€NX 


F, as experts judge, the First 
War 


perience unknown to mankind, then oil 


unleashed total 


must take credit for the amazing strik 


ing power and mobility of armament 
that manifested itself in the years 1914 
1918. Automatic arms for the infantry 
had to be well oiled; heavy guns and 
artillery had to be regularly greased 
and lubricated to ensure maximum ef 
fectiveness; tanks and airplanes, first 
used tactically together by the British 
in November 1919, had to be fueled and 
refueled; battleships and destroyers, 
cruisers and submarines, stayed afloat or 
underwater by means ot petroleum 
products 

Oil, in partnership with steel, rub 
ber, and electricity, effected a revolu 


tion in mobilization plans. From then 


on the home front became a military 


objective, first, because it produced the 
essential items that constituted the new 
concept of mechanical warfare and, se 
ondly, bec mechanical 


ause wartare 


could reach beyond the lines to strike 
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at the domestic sources of production. 

Procurement and logistics as essential 
tasks of modern wartare were seen to 
be basic concepts. England, as mistress 
of the seas, sought to block the Central 
Powers from access to strategic materi 
als, whereas Germany countered with 
submarine warfare, a tactic that led to 


the sinking of American vessels and 
ultimately to our entrance into the war 

The 
tained U. S. oil tankers, but the tem 


Marshal Kluck’s 


Paris desperate 


sritish Government at first de 


porary threat of von 


forces near and the 


need of the Allies for petroleum 


supplies changed the British at 


titude. By 191 it W rather 


is 


evident that larine opera 


tions of the yor American 
! 
ou 


the 


ilty 


companies 


sancti 


tacit 
This was 


why the Ger 


boat W 


irtare 


to reduce loss t 


itl inti 
d . Ger 
] 


passay 


while 
| urop. 


fleet 


British flee 
demobilized 
hal Foct 


11 
was inevitable 


I re nch Cover 
tion, the [ 
Ame rl 


the 


the ustry coo] 
meet 
the 

Washington 


1 fifteen new tankers to be 


which 

companies 
1 

olunteeres 


chartered, lirection of the U. § 


une 


ments 


Shipping Board, llied govert 


r} 


1 
it one-half of ie prevailing market 


rate. 


As the flow of petroleum products 
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heard 


tane 


swelled, an acute strain became evident 
in the transportation network. Besides 
moving crude oil to the refineries and 
refined products to the war zones, tank 


ers had to be allocated for indirect war 


purposes. Pipelines suffered from the 


fact that they carried only one-way trat 


fic. Another problem arose from the 


fact that gasoline conforming to U. S. 
Navy specifications was not suited for 


use, say, in British motor lorries, but 


this quality deficiency was eventually 


re medied 


It was for the War Ship 


necessary 


ping Board to requisition more 


. and more vessels ol 
} 


company fleets until 


1915 most 


spring of 


ol 


ore 


nul 


support to the oil 

consolidated its position in 
forward and 

integration. Many o1 
| 


chased oil iCases 


through 


ana | 


erties to optain a § 


subterranean crude 


continuous runs ¢ 


| 


lucers reached 


proc 


| ’ 
dealers and marke tng 


a 
Fully aware } y 


item in the prod 


ery 


\ requirements ne 


scious ¢ > Strategi 


a policies or cx 


well as 


W Hil Ein dl 


mobile wa 


ausaster 


' 


mservation 


the 


i 


backward 


was 


role a 


industry 


twenties 


roducing 


i 


ve 


companies 


organizauol 


' 


TT 
ix Of mulitary e! 


industry becar 





conversion to diesel powe!l 
r} - f the ld 
e fleets of the world. 


High 


utilized the Panzer 


The German Command's 


blitzkric gy Strategy 


Stuka team to combine mobility and 


striking power—a strategy that was 


dependent upon motor-propelled vehi 


cles using gasoline, diesel fuel, oils, 


greases, synthetic rubber, explosives, 
and other derivative products of oil. 


The National 


that most basic war materials came from 


Soc ialists, conscious 


foreign sources, initiated a four-year 


plan in 1936 to build up capacity in 
synthetic rubber, syn- 


such items as 


thetic or, and synthetic textiles. Since 


less than 30 per cent of Germany’s 
iron ore, petroleum, and rubber sup 
plies came from domestic production 
in 1939, the concept of the “lightning 
thrust” was logical—an effort to achieve 


sudden victory with matériel which 
was otherwise inadequate to sustain a 
prolonged war. 
TO greater testimony to the indis- 
pensability of oil in modern war 

fare can be given than a study of allied 
strategic bombing aims in World War 
II. Shortages of German oil products 


ly as 1942 due to 


began to appear as ear 
RAF area raids and precision attacks. 
In August 1943, American and British 
bombing forces combined in a low 
level raid on the Ploesti oil fields. 

A year later the oil industry was se 


allied 


major 


lected as the major bombing 


target, and by July every syn 
thetic oil plant had been hit at least 
This 
crisis in aviation fuel, leading to sme - 
opposition on the 


Luftwaffe. As of ¢ 


once. naturally precipitated a 


ineffective 
part of the 


July 1944, aviation gas produc 


[ 
17 per cent 


— 
ae aes well as immobilizing transport 


tion was down to 


of April 


Plants 


ngures, 
were bombed as soon as they 
restored, so that continual heavy 


up till March 


such countermeasures as plant dispersal 


were 
air attacks 1945 offset 
and underground construction. 

‘Vhat were some of the dire effects 
which these bombings of oil producing 
facilities triggered? As early as August 
1944, German pilot training had been 
reduced for lack of gasoline, and test 
ing time for aircraft engines was short 


ened to the point of danger. Further 


242 





, 
testimony to the 


“No 


indispensability of oil in mod 


greater 


ern warfare can be given than 
allied 
bombing aims in the Second 
World War.” 


a study of strategic 





more, the mobility of German Panzer 
divisions in the field was seriously ham 
pered by declining supplies of motor 
fuel. Since oil was produced in indus 
trial complexes together with other 
critical items, shortages due to bomb 
ings appeared for synthetic nitrogen 
and explo 


(necessary for fertilizers 


sives), methanol (vital for the produc 
tion of TNT, hexogen, and high ex 
plosives), and synthetic rubber. 

The paradox was that, while the 
German aircraft industry was bustling 
activity out 


with airplanes, 


turning 
large portions of the German Air Force 
were grounded for lack of fuel. 

As a heavy importer of critical ma 
terials, Japan also was heavily depend 
ent upon oil for prosecution of its war 
effort from 1941 to 1945. Here Amer- 
ican strategic bombing, which did not 
begin till May 1945, had little effect 
for the simple reason that Japanese re 
fineries were practically at a standstill 
blockade by Navy. 


surface craft, 


due to the the 


American submarines, 
and aircraft so harassed Japanese ship 
ping that only the tiniest trickle of 
crude oil came into the home islands 
from suppliers such as the Netherlands 
East Indies and French Indochina. 
Japan had been quite far-sighted in 
stockpiling crude oil prior to the be 
— ginning of the war, but the pas 


time depleted these 


sage of 
stoc ks and caused adverse C hain 
reactions in the production of 
and aircraft as 


«= machine tools 


facilities and engines of the navy and 
air force. 

Just as oil supplies proved to be an 
Achilles’ heel in the German and Japa 
nese was oil the 


war economies, so 


factor which floated the allies to vic 


tory. Ot every two tons of exports 
to our allies and troops, more than one 
ton consisted of petroleum in some 
shape or form. Oil was estimated to 
have constituted 65 per cent of all the 


war tonnage shipped overseas. 


Penin 


With Malay 


sula and the Netherlands East Indies, 


the loss of the 
some 95 per cent of the United States 


rubber supply was cut off. Here 1s 
where the infant petrochemical indus 
try stepped in to help. For a number 
of years American and German chem 
ists had been working on means to 
derive synthetic chemicals from pe 
troleum or natural-gas hydrocarbons 
and to further process these derivatives 
into such end products as_ rubber, 
paint, textiles, detergents, and drugs. 


With a 


$700 million, 44 synthetic rubber plants 


Government investment of 
were constructed and operated by pri 
vate companies. These plants soon had 
a combined yearly production of a mil 
lion tons of synthetic rubber. 

Since Texas, Oklahoma, Louisiana, 
and Kansas supplied 60 per cent of 
America’s crude oil in the period from 
was understandable 


1940 to 1945, it 


Ww hy the emergency rubber program 


would concentrate synthetic production 


in the Gulf Coast area. 


HE petroleum industry can well be 
proud of its war record—it furnished 
the Government with immense supplies 
of 100-octane and automotive gas, die 
sel fuels, lubricating oils and greases, 
heating oils, bunker fuels, toluene (for 
making TNT), alcohols, and innumer 
able specialty products. Oil released 
valuable manpower for more essential 
tasks by powering transportation and 
farm equipment and industrial ma 
chinery 

Annual output rose from 1.4 billion 
barrels in 1941 to 1.7 billion in 1945 
The high-water mark was reached in 
August 1945 with nearly 5 million bar 
rels being produced daily. However, by 
the end of 1945 the reconversion plat 
eau of 4.5 million was reached. Indus 
trywide cooperation and the work of 
the Petroleum Administration for War 
(created on December 2, 1942) deserve 
the credit for the amazing increase 
which American oil production showed 
during the war years. 

In 1942 German submarines threat 
ened the movement of petroleum to 
seaboard in tankers. In 


the Eastern 


February a dozen tankers were sunk 
with another dozen each in March and 


April and fourteen in May. 
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It obviously was necessary to develof 
as rapidly as possible a substitute sys- 
tem of overland transportation, Reme 
dies round-the-clock use of 


truc ks, 


liveries, elimination of 


were 


more efficient routing of de 
back and cross 
hauling of oil trucks, the removal of 
railway tank cars from moth balls, and 
‘Big Inch” and 


the “Little Big Inch” pipelines Both 


the construction of the 


lines, later sold to private companies 


with the right of recapture in case of 
an emergency, had a combined capacity 
of 535,000 barrels a day. 

All in all, 
were undertaken during World War II 


it a total cost of $222,648,000, of which 


35 major pipeline projects 


$154,206,000 came from Government 


] 


revenue. The pipeline activity of the 


war years added more than _ 11.000 


trunk 


plus the relaving of 


miles of and gathering lines, 


more than 2,00 


miles of existing pipelines in new loca 


: . : 
tions and the rev of 2,000 miles of 


lines The 


ments were re li 


other industry’s achieve 


zed despite hurricanes, 


blizzards, delayed material deliveries, 


refinery breakdowns, and power com- 


I lic ations 


On the home front the marketing di 


visions or > oll companies were ad 


justing to the changed conditions of 


war. Accustomed ordinarily to expand 


ing wholesale and retail outlets, they 
had to contend with the voluntary con 


rasoline, the limitation of 


servation of 


deliveries to service stations, card ra 
tioning with customers, and the short- 
age of ru as a limiting factor on 


gasoline usage. 


lines 


N FANWHILE our logistic 
were spread out far and thin, 


reaching to the South Pacific, the Euro 


pean theater of operations, to Russian 
sritish supply depots all over the 
The 


molded 


and 
mec h inized 


the military 


globe equipment 


which revolution 
ot World War 
seum piece compared with the “hard 


of World War II. Amphibious 


craft, attack ships, and airplane car- 


I was definitely a mu 


Ww are” 


riers were conspicuous in every area, 
whether to enable an island like Tarawa 
to be captured or a river like the Rhine 
to be crossed or a decisive battle such 
as Midway to be won. 


Russia had to rely on lend-lease oil 
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to supplement her own supplies trom 
the Black Sea and Caspian Sea regions, 
otherwise the 


1 
tanks, artiilery prime 


movers, and field artillery, with wt 


Automotive 


armed 


the Commissariat for 


duction supplied the 


would have been of little use. 
The end of World War II witnessed 


increased research and development on 


the part of the U. S. Government and 


private companies 


] 


as jet plane » and gui 


Korea with mited 


war revealed clearly how significant 
, 
Russia 


world’s 


, . 
oil will be in keeping from 


shrinking the free 


Che doctrine o assive retaliation” 
lete t 1 

a deterrent to enemy attack 

today in the 


torm 


bombers such SAC 


quires 


1 
mues 
race 


may 
} 


OoODsoO 
it does not 
that it 
] 


1" 
aeliver 


probable 


will obsolete the fuel needed to 


them. 


The developments in the past few 


years in the international politi s of oil 


indicates how easily this precious under iriou 


substance, virtually unknown tary factors 


ground 


a hundred years ago, could sending the major 


more than 


in favor of either of panies into a fret 


the two major blocs 
U.S.A 
ric tons of oil 


U.S.S.R.’s 


swing the scale 
they hav 


planning 


since World War Il. 


As of 1958, the 
had produc 210 million met 
contrast to the 
rms nill tons However, 
Soviet economic plans ll f pro 
duction figure of 

lion tons ot oil by 


metric 1900S. 


The chink in the armor of the West 
is the tendency of Egypt’s Nasser to use 
oil as a lever to promote nationalistic 
causes in the Middle East. In 1 57 the 
Middle East region produced 12 billion 
crude oil—one-fifth of the 


About go 


cent of Western Europe’s oil comes from 


barrels ot 


world’s entire output, 


this area, which contains some seventy 





‘ } ” 7 
, Ou, in parinership unth steel 


rubber, and electricity, effected 


@ revoiution in mooiiizatio 

, = . . ition 
plans; the home front be 
” 

, 


, , 
@ military objective. 








Our Future Scientists 


Bright prospects are disclosed by symposium | 


LDSTERS who 


Science 
i- 


North Carolina Junior 


Symposium of 1959 


wings might take issue with the tag, 


“future scientists,” as applied to the 
ilert young people who participated in 
this event. There were 450 high-school 


students and 8o_ teachers 


drawn from 125 high schools throug! 
out the State of North Carolina 
The 


howed that 


1.1 
youthful quickly 


kee n 


ninds, imagination, and an informed 


participants 
they already have 


ackground in science that would as 
tonish their elders. 

4 

Take the questions they as 
panel of experts at the Curbstone Clinic 


Water 


as it cools down to the Treez 


session. Sample becomes com 
pressed 
ing point. Then it expands when it 
turns to ice. Why 


one: What fill 


is this so? Or this 


space between the 


electrons and the nucleus of atoms?’ 


} 
Questions like these, by thousands, 


filled the air at this meeting, 
held under the joint auspices ol 
the Office of Ordnance Research, 


Army, North 


Academy of Science. 


i. S and the 
Carolina 
The OOR is 


campus ol 


located on the 
University. It is the 


Ordnance ‘orps administrative ofhice 
tor a $= 000,000 program ol basic re 


search sponsored by Ordnance, and car 
ried out under contract at colleges and 
universities all over the United States. 

The Junior Science Symposium was 


in May 


George F 


instituted for the first time 


1958. the brainchild of Col. 
Leist, Commanding Officer of the OOR 


| result of 


He conceived the dea as a 
reading the testimony in Washington 
of Dr. Edward Teller, apropos of Sput 


244 


watched the 


irom the 


Peregrine White 








ast problems 


] 


’ , , 
to do with yn school educa 


tion, scientific and nonscientific, 


throughout the country. 


The plan ol the symposium cen 


at the 


During the three days of the sym 


posium the participants heard papers 


by nine high school seniors who vave 


nt accounts Ol y l work 
they had undertaken as 
regular classroom studies. 

Each morning the entire parti 
eroup met together and heard 
student papers plus a lecture by 
host Duke 


entist of the institution, 


University of 


iversity, the 
North Carolina (Chapel Hill), 
ind North Carolina State Col 
lege ( Raleigh ) cooperated with 
the sponsors The meetings took 
place at each institution in turn. 


In the 


div ided 


afternoons the students were 


into three groups, each of 


which visited the laboratories of the 


three un versities, 


the final evening a “Curbstone 


was staged, Ten experts, drawn 
from research circles in industry, gov 
rnment nd the ver inder | 
ernment, and the university, undertook 


the hazardous task of responding to 


} 


questions from the floor on all manner 


{ ] 


oO subjects related to scrence itself, scl 


' 
ence curricula, and the employment op 


portunities of 


science. 


‘ youne students 


It is tairly ear that no area oO! 


single group within the United States 


tremendous 


, 7 
national problem Of science education. 


| 
has any monopoly on the 


We know tull well that our military 


posture ot today rests upon our curl 
rent scientific and technical capabilities 


That of tomorrow will depend upon 


the upcoming generation of young 


Americans currently pursuing scientif 
! 


courses in high schools, colleges, and 


universities, 


HI iormat [ol 
lina in 1958 and 


pears worthy ol being tried in other 


These 


] 1 
generate many useful values, popularize 


parts ol the country meetings 


and promote the study of science and 


mathematics at high-school level, and 


1 
kindle respect [tor intellectual attain 


ments among high school student pop 


ulations. They provide the participants 


with the tremendous stimulation of di 


rect contact with great scientists and the 


deep joy with which they carry on their 


f | , 
lifetime work. They provide teachers 


with ideas and 1 renewed faith i the 


importance of their function, 

Through the State and local officials 
who are involved in the planning, and 
also the families of the student partici 
pants, the symposia 


generate a new 


public perspective and awareness with 
respect to improving the opportunities 
provided by public schools 


The 


education is real. 


national crisis in science and 


What happened in 
North Carolina, under the aegis of the 
Office of Ordnance Research, is but 


one approach to the total problem 


Within its 
| 


been supremely succ 


limits, it ippears to have 


essful. 
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Defense Highlights: Monthly Review and Outlook 











e Retired Officers in Industry—The integrity 
civilian official and the military ofhcer, both active 
tired, and the common sense of industry are all 
amination by the Subcommittee lor Special Investigations o 
the House Armed Services Committee. The emphas 


been on determining ir senior re military ofhcers 
ployed by industry were using their acquainta 
Pentagon to the detriment ot the taxpayers and tl 


program. 


The hearings idly when 
ated accusations * made th: tired ofhicers 


fluenc ing contract awards, ider on the defense appr 
: . , 
tion bill almos passed the House that would have ré } 


7 


all defense ontractors to drop Irom their employ ny 
| 1 ] h a » 
mirais or generals retired less t lan five years. 


F Edward Hébert, able subcommittee chairman | | t Money for Missiles. 


known that he was seeking the facts in order to 


what corrections should be made in the present, 


confused pieces ot legislation regardin ne restri 


t 


retired ofhicers seeking employment 


At the outset, Deputy Defense Secretary Thor 


testified that the Defense Department sees 


employment of retired officers (by industri 


contracts) should be forbidden 
work a grave injustice, not on 
on the industry wl ich may 

skill and high professional 


tired officers cannot be dupli at any price 


: : ‘ : d : 
Secretary Gates testimony was consistently 


the statements and answers by 


leaders who appeared. There is 
tion between the Defense 
are to develop and produ 

} ° : ] . 
needed for the country’s s: ! lot only u 


legislate retired officers into second-class citizens 


industry and the Nation of the very men best qu 

stand at the elbow f indu and help them to 
1 evaluate the ; haw ane devdlonins 

and evaluate the weapons they are developing. 


Although no one put the shoe on the other foot 
tioning the integrity of officials in the defense establi 


who might be “influenced,” Vice Adm 


holds several offices in industry, 


procurement practices were so compiex li “you \ id ' vy rel el 
have to have (influencers) spaced ten apart nal ng plant of the Ri 


sure that all the points were covered.” , cer Lenin. Althoug 
Admiral Carney, Gen. Omar N. Bradley, Adm : ian visitors 

Radford, other retired military leaders, and Secreta ; 

all stressed that neither now nor in the past 

known of any attempt by retired officers to influer 


curement decisions 
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shot 


‘ral Dynamics Corporation, 


: , 
Newport News Sh ding 


at the 


e | 


Ma 
Government Jule 


outside interferen 


1 


e Success and Failure in Missilery.—R« 
| 11 reliahlec’ 
T¢ i 


into 


: gone 
sion of Hawk will be 


Tex., under Rayt 
wcturing Company supervision, using that company’s 
\c rojet Gener il 


Vv, W irhe i 


and shipping containers of the Wil 


recently, 
, , 
esearch and Development Command, told Congre 


sachusetts and at the Naval Research La 


Lieut. Gen. B. A. Schriever, Commander 


1 Atlas would be up to schedule on the 


bony , , 
reliablity demands 


Abe Sil 


Administration Sal 1, 


1istake 


the 


i th 


erste 


Space 
late wal 


iv mectung a ¢ 
, 
t Director of Resear« 


He said: “We hav 


rR, Detense | Jepartme! 


was more explicit 


frantic about i 


not bee nw 


ligh-Level Inspection.—Th« 
led | Defense Secretar 


Strateg! 


tr 
cont 


Norad. 


ol 


For Space Exploration. 
emphasis is 


Air 


Force Car Cente 


vworatory 


' 

\aro nhiel of radio ( imbridge 
\ 
scientists 


at Hanscom 
ire condu 
Our 
itmospl 


oO detect 


the moor 
present the world’ 
hester, England 

the 


600 


W. Va 


Naval 


root-d 


project ¢ 


with a 
Trexler 


H 


escope 


| 
28 billion light vears 


var Crrove. 
| will be abl 


project, expects 


out into the universe 
on Mour 


cope 


ves farther than the 


lif. Completion date i 


moving parts, about 2 


e Surface Skimmer.—A British-made surface skimmer 


iit nade the first extended flight recorded for 
English Channel rec t 


the Hoy 


when it crossed the Iv iIsh 
loot ibove the Wal 


foot oval craft, flying a 


crew, made the trip in about 


' 


man 2 hours at ar 


1 
ge speed of 11 miles an hour, 
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Weapons Reappraisal 


An 


HE ability of the Nation’s industry to produce ord 
nance of superior quality and in sufhcient quantity 


Is a matter of great concern to the American Ord 


nance Association. In past wars, the problem of what to 


produce was easy—quantities of every weapon under devel 


opment followed by those on the drawing board. Later 


often too late to be used—new developments were pro 


The time lag was about two years 


duced 


In this era of cold war and threat of total war, most of 


our arms must De 1n hand, yet the rapid pace of screntin 


ind technological advances in the art of armament presses 


hard on our industrial and military planners to keep abreast 
of the lightninglike changes. Industry flounders in a morass 


of shifting emphasis on the weapons it is trying to prod 


| beh sacl 


The military logisticians seem to be many steps 


in furnishing the weapons needed by our fighting forces 


that are now equipped mostly with obsolescing arms and 


1 few random samples of superior weapons. There are pos 


| 


sibly exceptions such as strategic and tactical aircraft and 


] 


lir-to-air missiles. 


So far we have been lucky when the cold war has flared 
out at some hot spot. We kept the situation in hand with 
small units equipped with relatively conservative armaments 


Korea 


gain sufficient quantities would have been lacking, espe- 


If these situations had expanded in intensity, as in 


cially in sophisticated 
All 


Corps 


weapons. 

Army, Navy, Air Marine 
have reiterated their need for increased quantities 
of modern armaments. They point to the large list 
rockets th 


underwater ordnance, 


the services Force, and 


‘ 


or mis 


siles and e small atomic weapons, the startling 


new and the many types of improved 


wxiliary equipment. They note that these superior weap 


’ 


ly for cases but 


This 


to an endless spiral of increasing costs 


ons are reac production in many are ho 


produced in sufficient dilemma is 


explained as due 


de 


obsolescence brought on by the leaps 


A 


the United States seems to be well prepared to retaliate in 


being quantities, 


of new velopments interlocked with a spiral of rapid 


in tec hnology 


solution is needed to counteract this problem of spiraling 
costs and obsolescence more effectively. For although 


the case of a devastating surprise attack, it would still be 
important to have arms with which our surviving citizens 
could fight back. In a prolonged “hot-spot” war or a simul 
taneous number of them, our meager supply of modern 
armaments would be exhausted quickly 

The situation with respect to insufficient arms seems to 


the 


sides directed at the Defense Department to “reorganize,” 


be the main reason for clamor heard on several 


“merge,” “integrate.” Such vociferous suggestions appear 


Editorial 


to be hasty and unfair since the Department of 


} } } 


1as not fully completed its recently |e gisiated reorganizatio! 


However, the fact that action is demanded shows that ther 


is a healthy desire for improvement with no self-satisfacti« 


with the status quo of our national-defense posture 


another oroughgoing 


In plac e ol 


appraisal 


reorganization a U 


seems to be in order reappr 18al on a continuo 


basis in keeping with the acceleration of technological prog 


ress and growing unrest in much of the world. 


Or 


and did not 


What 1S the run 
National 


vil lef 
civilian derense 


ght then ask tion of the f 
Staff 


military 


mi 


hiefs of and the Security Counci 


} 


the and leaders mec 


or their annual conference in Quantico in June to re 


ippraiser 


The Joint Chiefs now have a dual role of planning ar 


“operating” under the latest reorganization and natural 


before they either fun 
National 
making decisions, yet each 

tasks. At Quan 


1 
any carefully col 


lust appraise situations perform 


tion. The members of the Security Council mi 


ippraise a situation before 


nvolved in arduous Government executive 


unlikely 1 


sidered appraisal. 


tico 1 1s that time 


perimutt 


The business of these bodies is conducted, as it should be 


in secrecy so that we cannot say that they do 


. } 1] 
periodically, 


not reappraisc 


our national strengths and we iknesses relative 


that the state 
indus 


There 


continuin 


to our world position. It is apparent, however, 


of our armament preparedness seems lopsided, many 


tries are confused, and there is a clamor for action 


fore, one concludes that a more thorough and 


, . 
reappraisal 18 1n order. 


Perhaps we have achieved the optimum structure of our 


defense establishment there have been rew changes in the 


past six years—but international relationships have bee 


changing, and technology has been accelerating. 
the Middl 


has not dimin 


Tension in the world from Berlin through 
Africa and the Far 
ished, while some of our allies appear to be less cooperative 
NATO. The 


exploration promises many scientific advances that can 


East into East certainly 
impetus of space 


be 


expected to materialize sooner than once believed possible as 


than in the early days of 


the urgent drive to expand our scientific and engineering 
efforts rapidly pushes back technological barriers 


Thus, 


weapons up to the minute in quality 


international matters demand that we keep our 


and quantity while 
tec hnology is tugging at us to wait for the next scientifix 
idvance. Only by constant reappraisal can we make 

illowance for these rapidly changing developments, both the 
inimical and the progressive, in order to use them to our 
| 


best advantage for the maintenance of freedom in the world 


Detens« 





New Military Vehicles 





PTS a 


The 34-ton 6 x 6 utility truck XM408, above, is designed by Ford Motor Company for airborne operations and for use 
over all types of terrain. The Larc-5, below, is the Army’s first all-aluminum amphibious craft. Built by Borg-Warner 
Corporation, its boat-shaped hull can move through water at 10 m.p.h. and over highways at up to 35 m.p.h. (Army photos). 


es 
i _ 
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Maj. Gen. August Schomburg Addresses 
New York Post Preparedness Meeting 


Ly 


t | 


May. Ger \ 


Army Ordnance, was the 


( Met ot 
iker at th 


meeting and industrial preparedness 
ner of the oO ’ost Ol May 
More than to 
of the armed 
metropolit 


Phe 


the 


present 


A feature 
ssociat 
dward | 
the Army 
for Patriotic 


tilicate, pre 


cited Colone 
contributions 
rational Nike 
1 the procurt 
ystem whi 

ful Explorer 
Colonel M 
Crossin and 
neers, has “ 
York Art 


1953. He 


oard ot 


( ouncil 
The citatior 
G. Butler 


Maj. Gen. R. G. Butler, Ordnance Special Weapons-Ammunition Command, center, 
reads Army's Certificate of Appreciation awarded to Col. Edward F. McCrossin, 
chief, New York Ordnance District, right. Col. Leo A. Codd, A.O.A. executive 
vice-president, left; Maj. Gen. August Schomburg, Deputy Chief of Ordnance; 
and Lieut. Gen, L. R. Groves, New York Post president, seated at right, look on 
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Association Affairs Post and Division Activities 





se reports il 
Section ward tts 
¢ 
f prol 


At ice 


and those \t niet and indus ) reports by Divi utive boards 
humble ol - | , Pp | < rs ( re Steering committees When these ret 


hy shy< 


votes 





ittainmel!l 


justice 


fluence co ini te hg as Electronics Division Holds Two-Day 
Meeting Al Asbury And Ft. Monmouth 


to come.’ 


ral Electric Purpose Field 
Commodity And Technical open 
Support Divisions Report Division 
Full Program Of Meetings logs 
Increased activity \] i 
W Roger 


cal Divisions during the nonth individus ion n ngs 1 Electr : ner and Research De 


have marked the progre 
vf 1959. Both Commodity 
Support Divisior 5 Nave 


meetings and entered 


lowing six 
full Division 
mautics 
derwater 
\pril 29th-Mavy Ist 
Division, May 


May 


as been progres 
Pechnical Ip] 
visions have 
ind Metrology 
15th and 
vision on May 26tl 
Within the Technical Support Divi 
M. D. Lockwood, Sperry Gyroscope Company, center, reports on Ground and Ship- 
borne Section at Electronics Division meeting. Dr. George L. Haller, General Elec- 
tric Company, Division chairman, is at left and Henry Handler, OCO, is at right. 


sions, the Production Techniques Division 


is formed two new Sections 


, 
I meetings 


held their initia 
tion and Drafting Section 
Powder Metallurgy Section of the ined ez = ae V ; partment: “Ele ic Support of Sur 


Materials Division has increased its si ise Electric Corporatior ane t cr Army Avi 


activity an t Research Division is irg ra.. 1 ISS Automation wu kus ‘ < 1 ics Divisior 


in tl f recruiting outstanding s talk industrial veillance Departn 


1e process oO 
scientists to serve in it Sections nl ] uSSk | pla l ‘ | Immediately 

Well-planned progr: and excellent 101 ntive system tussian in Vision members en | to the 
locations have contributed to the general dustry. He further discusse vi : the Diana project of t Astro-Electronics 
juality of these meetings Increased ef ory facilities working conditior and Division of the [| > Army Signal Re 
fectiveness in support of defense agencies otl facets of the workingman’s life search and Development Laboratories 
has marked the progress of A.O.A. tech- full s¢ } I y wl they toured the facilities and 1 
ical operations gram tor tl md di . | g on the Specie |W 
Experience from past operations dem- is presented by Fort Monmot | tl divisior is a complex of 
mstrates the value of advance preparation nel the topics were: “Parts 50-foot refle 


wr Division and Section meetings. After for the New Electronic 
(;overnment agencies have indicated prob- Rouge, director of the Electr: , space probes 


ireas within their specific field, puting Department; “U 
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Post and Division Activities 





Association Affairs 
Middle Tennessee Chapter Inaugurated nical Hayward delivered 2 most & 
As Volunteer Post At Gala Meeting 


The Middl lenness | t th Status, cover 
Cir ost 1 il ru <d as tl Memphis t 
\ olunteer 
day, May 221 


tury Club, Na 


meeting on 


Meade Coun- 


Chairman 
neeting by ree 


» speaker 
Wagner 


0 


Dr. Charles S. Draper 
Addresses Meeting Of The 
Capital Cities Post 


At Volunteer Post inaugural dinner were, left to right: Maj. Gen. Troup Miller, 
commanding general, Arnold Engineering Development Center; Maclin Davis 
Tennessee Foundry & Machine Company; Vice Adm. J. T. Hayward, Deputy 
Chief of Naval Operations, principal speaker; F. Donald Hart, Post president. 
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Post and Division Activities 





remarks into predictions on future ve- 1 from submerged submarines 


rocket ships, 
He 


speciality 


hicles such as Mach 3.5 jets 
and take-off 


that 


improvement 


vertical aircraft noted 


inertial guidance is OW! SVS 


was the only possible means of controllin 


* respective mé¢ 


l 





ot 


tere 


an 
equ 


Packaging And Handling Division 


Meets At Quartermaster Command 


rhe 


1 its annual meeting 


Packaging and 


hel on May 26th 


En 


hair 


and 
Mass. ¢ 


Thompson 


Research 
Natick 


Kraus, 


the Quartermastet 


gineering Command, 
W 


I 
LT 


nan John Ramo the development of 


\W 


the 


pened 
opened 


Di 


to assistin 


ooldridge Cleveland, Ohio, Representing 


ons 


explanation of 


meeting with an 


vision objectives as related g 


the military services maintain a high level 
of prepare dness 


After Col. Hoke Woff 


mander, Quarterm:z 


ord, deputy com 
I . 
and 1 


Mass 


Kraus 


ommand, Nati 
conferees, Mr 
O'Reilly, General 


Micl 


gineering ck wel United 


comed the intro describe 


M 


Divisic 


duced Ralph otor 


Corporation, Detroit iS 
deputy chairman 
Mr. O'Reilly 


technical 


icted the afternoon ndustry 


cond Ind 
session which representatives Newman, Get 


from the three m y services and fr 


industry deve 


lopments 


their own fi 


proble m 
| 


Nese 


areas 


arch activiti at the Quartermaste 
and ngineerin Command 


Mass vert utlined | Dr 


Oecsterli l se activities 


Kesearch 
Nati k, 


. Bend 


from climatic cor 


ditions t land ny YT 


systems lor 


movement ipport material. 


Attending Packaging and Handling Division meeting were, |. to r.: Ralph O'Reilly, 
GMC; Maj. Gen. E. P. Mechling, A.O.A, staff; Lieut. Col. George Davies, U.S.A.F.; 
J. W. Kraus, Thompson Ramo Wooldridge Inc.; W. L. Newman, General Electric 
Company; P. A. Fons, Huntsville, Ala.; and Joseph Kay, Navy Bureau of Ordnance. 


tem 


g t rt chairm: 


the 


nat 


and Deve lopment Cor 
m, D. ¢ on Air 


ial-handling 


Force 


ntegrated mater 


followed by reports by the Section 


Summarizing the activities ol 


in 
he 2-day with 


Nati 


st were 


n 
eC 


ck tac particular 


the 


pieces 


ipment oven 


erial 


Metal Working Lubricants 
Section Meets At Naval 


Research Laboratory, D. C. 
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ory in Washington, D. C Lu fr face gut tubes ar 
bricating Properties of Monomolecul nistry Brar 

Films Adsorbed on Solid Surfaces,’ 
W. A. Zisman, emistr 


“Relations of hemical 


the Wetting an 


gun-fabricati 
Watervliet 
y Division 


C onstitutior 





Artillery Division Hears Technical 
Papers During Meeting At Watervliet 


Watervliet Ar cl ] 


the scene ol! 


tives of the 


and Frankfor 
unction, repre 
tallations 
ncountered 
is a group al 


ussion, After 


Small Arms And Ammunition 
Units Hold Two-Day Meeting 
At Aberdeen Proving Ground 


f tests associated with such projec 
Vigilante, Moritzer, and Little John 


Industry and Department of Defense representatives at Artillery Division meeting. 
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Ordnance Corps at 


Maj. Gen. J. H. Hinrichs, Chief of Army 
Ordnance, left; M. R. Warden, Remington 
Arms Company; and Maj. Gen. H. N. Tof- 
toy, commanding general, Aberdeen Prov- 
ing Ground, right, examine an M14 rifle. 


itions 


he field 
ssembled 
Open Mess to hear General 
Toftoy discuss the operation leading to 
selection and transfer to the 
ie leading Germat 
a nucl 
ile-ck velopment 
The mecting resumed on 
of June 3rd with the follo 
presentations: “Recent Developn 
Small Arms Ammunition,” 
Dickey Frankford Arsenal 
Pa ‘Ballistic Research 
tivity Related to infantry 
Weapons Systems,” 
\f 


lorgan Smith, 
ratory, Aberde 


“Recent Developments in 





The American Ordnance As- 
sociation policy is to encourage 
its members who are active in 
defense technology to apply for 
membership in the Technical 
Sections for which they are 
qualified. 

In addition to A.O.A. mem- 
bership and the requisite techni- 
cal qualifications, applicants for 
inembership in the Technical 
Sections should have a current 
security clearance of “secret” 
granted by one of the Defense 
agencies through their own com- 
panies. Details of the objectives, 
organization, scope, and opera- 
tions of the Technical Divisions 
are contained in the A.O.A. 
Technical Operations Manual. 

Interested members can ob- 
tain a directory, Technical Op- 
erations Manual, and Section 
membership forms by request- 
ing them from A.O.A. head- 


Weapons Fic quarters. Applications should be 

d se Weapons Command. Rock | sent to American Ordnance As- 

ve effort between G nt in im ; sociation, Mills Building, Wash- 
ington 6, D. C 
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will remain, a close wor 
hip between individuals.” 
Problems submitted to the Association 
ind former 


Midshipmar 


Vas commissi ned 


will fall into three general categories 
which will require three separate meth- 
xls of handling: specific technical prob 


has been assigned 


Walsh, Blandy, And Goddard it Pensacola 
uestions with broader implications which Memorial Awards Presented The newly 
E dard Memor 


To Outstanding Students , 


lems with no extended implications whic 


may be handled across the table ; technic: 


may be reviewed by the appropriate sec 
1" : 
tion and answered formally after review \ir Fores 


nd questions affecting policy which are The Association's James - 


answered by the Section and transmitted morial Award was presen 
through A.O.A. headquarters to permit adet Donald R. Reinh 
policy coordination. lz at the U. S. Military 


The Division meeting was opened for dnan he award, 


Maj. Gen. John H. Hinrichs 
10 stressed Raaet re ince orps, 
Ordnance Corps on Army (Ret.), long a member 
cooperation of industry ciation, at June Week cere 
representative ! the Plain at West Point. Cadet 


forces attended m Miami, Fla., was commi 


Combat Vehicle Group 
Discusses Reliability At 
ee 1 lon ioe eter ° Ne andl ° . ° 
recent ever | lieutenant of Artillery, a Meeting In Detroit, Mich. 
ny requirements for sa ort Sill, Okla 
arms ammunition he W. H. P. Blandy 
afternoon session 
Laurence Moore, Aberdeen Proving 
Ground, who described and explained tl nee and gunnery. The 


the Naval Academy 


types of tests which are performed on a 
all-arms item, the M14 light it, Mich 


man Chester 


itomati rife. The tests included 
bly and assembly tion, Detroit 


nination, disassem 


curacy, endurance, extreme cold, The entire n ing wa 1 dire 


, rain, and cook-off subjec mproved rehahbility at 


ie second part of the demonstration reduced field mait ance of combat and 
tactical vehicles al 
Maj. Gen. Nelson M. Lynde. Ir.. con 
lank-Auto 


motive Command, Detroit, Mich.. stated 


consisted of the firing of a number of opening addres 
new and experimental ordnance items 
with particular emphasis on the relative manding general, Ordnance 
capability of new weapons compared with 


that future wars w require a degree of 


conventional small arms. The third part 

Vice Adm. G. F. Hussey, Jr., A.O.A. di- 
rector, presents the W. H. P. Blandy Me- 
morial Award to Midshipman J. T. Lawler 
during ceremonies at U.S. Naval Academy. 


f the demonstration included tests of mobility beyond anythin; previously at 
vehicles to demonstrate the kinds of tests tained 


which are performed to ens The k iote civilian address was giver 
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You r syste nis le S Lil probli WLS... 


WESTERN GEAR 


\ 


We have often observed that people 
who have not had close contact with 
Western Gear Corporation are misled 
bythe corporation name into the 
assumption that we are limited to 
gears and gear-operated products. 


This is not true, 


Our Systems Management Division 
has at its fingertips a broad choice 
of engineering and manufacturing 
talents and facilities, which are being 
applied to major projects for the 
military and for general industry. 


Systems Management Division's job 
is to represent the customer in coordi- 
nating all facilities and capabilities 
that can be applied to his problems. 


Learn more about the Systems Man- 
agement Division of Western Gear 
Corporation. Write on your letterhead 
for Bulletin 5900-SMD to: 


SYSTEMS MANAGEMENT DIVISION 
P. O. Box 182—Lynwood, California 
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new “showcase” package 


DISPLAYS 
PROTECTS — 





ENHANCES 


steel and aluminum products 


Nox-Rust Clear-Pak*—newest in 
preservative packaging—the only 
film made with built-in corrosion 
inhibitors. 

Heat-sealed in Nox-Rust Clear- 
Pak, iron, steel, and aluminum 
products are protected for years 
... free of rust and dirt. 

The sparkling transparency of Motor rporatior etroit, Mic! Section Holds Two-Day 
this high strength film? boosts Tactical Vehicle Transmissions,” Robert Meeting At Eglin AFB 
the buy-appeal of meta! products K rkhalter rporation, 1 
... Makes examination and iden- 
tification easy . . . speeds in- 
ventory taking. 

Nox-Rust Clear-Pak is ideal for 

in-plant storage and shipment of 
missile components, automotive 
and aeronautical spare parts, 
firearms, precision tools, hard- 
ware, etc. Parts are ready for 
immediate use; no cleaning is 
needed. 
Nox-Rust Clear-Pak is made 
in conformance with Military 
Packaging Specifications: 

MIL-F-22019 (Aer) Film— 

MIL-B-22020 (Aer) Bags— 
Transparent, Flexible, Heat 
Sealable, Volatile Corrosion 
Inhibitor Treated. 


*Patent No. 2,829,080, Others pe 
tBased upon DuPont “MYLAR 


Test Range Instrumentation 


followe 
For complete information about Parquette, Ford Motor Company, Dear- of the presentations. The technical 
this unusual film, write or phone rl lich., dey chairman of the Di osed summary by eacl 
15th irn the discussion 


ne iwicl vitl liscussion 0 he leal Tactical nd f a I coils 101 of the individual 
<es> Nox-Rust Division ahige ere sa Nig ee. See ee Pe 
¢: ' t group presented to all those 
DAUBERT CHEMICAL COMPANY ancuitant- Detroi - - The who attended 
4704 S. Central Ave., Chicago 38, 11 LUdiow 2-1000 hanging Aspect of Field intenance.”” Chairman of the ptical Instrumenta- 
| \ Li ] 1 \ pr T tio pane was ; ch elne Inc W 
FOR 25 YEARS THE LEADING MANUFACTURER Ppt ge ete aot ; am Sat ee wn ese 
OF CORROSION CONTROL PRODUCTS oS ne a igi lgien“dp Ce we nag 
aintenance Board, Fort Knox, Ky. Fla., who worked with W. J. McGraw 
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SCIEN 


FOR QUALIFIED 


Avco and a Modern Minuteman—Recent work at Avco led to a solution of the missile re-entry 
problem, and to production of the nose cone for the Air Force Titan ICBM. Now the Air Force announces a 
development program for Minuteman, a solid fuel missile that will be capable of instantane 
preparatory fueling delays. Its nose cone, too, will come from Avco's Research and Adva 


modern Minuteman’'s vigilant defense of our st 


Aveo 


AVCO MAKES THINGS BETTER FOR AMERICA / AVCO CORPORATION / 750 THIRD AVENUE, NEW YORK 17, N., Y. 


and Lycoming Divisions implementing this 
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Eglin Air radar augmet or airborne tar alk ot nt power-development pt 


Prestwood, rram i he Iron Curtain count 


he pane | 


Quad Cities Post Hears 
Several Speakers During 
Rock Island Arsenal Meeting 


Birmingham Post Launches 
New Program Activity 
At Gala Luncheon Meeting 


targets, rp of nemneCer al illustrated luncheon 1 





proven stabili 


temperature ng { ) to 4] 
ie derating ar WwW Capacitance varia 
hermetic: : onstruction and nonstrate 
capacitor uilt for high altitude and sev 
operation 
This nonpolarized capacitor is available in a variety of sizes in 
i Capacity range f from 0.05 to 4.0 microfarads at 600 VD¢ 


HIGH It is also available in higher voltage ratings. Performance data 
and operating characteristics are given in Technical Bulletin 


SL-61 which is supplied upon request 


*Confirmed by qualification test of 1000 hours at 100% rated 
voltage over ambient temperature range of —55° to +315° C 
Now Available 
BY BENDIX in Production Quantity 


DESIGN FEATURES 


Temperature Range 55° to +315°C. Capacitance... 
0.05 to 4.0 uf at 600 VDC. Voltage Range 600 V to 3000 V 
per section. No Voltage Derating, Low Capacitance and Power 
Factor Variation, Environmental Resistant, Hermetically Sealed, Canadian Affiliate: Aviation Electric Ltd., 200 Laurentien Bivd., Montreal 9, Quebec 
Rugged Construction, Nonstrategic Materials, Minimum Size Export Sales and Service: Bendix International Division, 205 East 42nd St., New York 17, N.Y 
and Weight, High Altitude ( 


Scintilla Division 


Sidney, New York 
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General Stubbs Discusses 
Chemical Warfare At Final 
Meeting Of Washington Post 


Washingt 


r 1] 


Marsh 
hemical 
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elimi 
chemical 


he taken 


iological 


ime bombs 


wari 
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our armed 1! 


to defend against 
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Steering Committee Of 
Military Pyrotechnics 
Section Meets In St. Louis 
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Wilcox, 
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At the U.S. Air Force Heavy Press plant operated by Kaiser Aluminum and Chemical 
Corporation, Halethorpe, Maryland, Oliver-Farquhar automation specialists designed and 
built this press-conveyor set up. O-F live-roller conveyors move the aluminum extrusions 
into the press. The conveyor moves up or down te position the work in the die. Then the 
ram of the O-F Horizontal Bulldozer Press moves forward to straight the extrusix 
Finally the conveyor moves the work away and the operating cycle starts over aga 

This is typical of the automation-minded engineering services incorporating hydrau! 
or mechanical presses and conveyors that is available only at Oliver-Farquhar, Wr 
wire or phone for information. The Oliver Corporation, A. B. Farquhar D Dept. P-O1, 
York, Pennsylvania. 
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Dawn ina 

troubled harbor. 

On the horizon 

units of a U. S. Navy 
carrier task force. 


Yesterday they were 700 miles away 


Today the lean ships and glinting jets are here to back up 


U. S. policy. They came equipped to air-land Marines 


- 


cwancess a 


b OUGHT 


superiority, or trade nuclear blows. 

Few bases are so formidable in so many ways, 

None is better suited for guarding the | | te | | rs 
G 

vast and scattered resources bel b _—_i— PS dh é 


which form the Free World’s strength, 
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SOOTH CRUSADER 
DELIVERED TO FLEET 


The jet fighter that introduced 1,000- 
plus-mph speed to carrier decks is now 
with the Navy —500 strong. Chance 
Vought Crusaders are deployed with the 
Sixth and Seventh Fleets as day fighters 
and photoplanes. Another Crusader ver- 
sion — the FSU-2N — is being armed and 
equipped for near-Mach 2 combat in 
darkness or bad weather. It will join the 


Fleet next year. 


With the Crusader’s dynamic design, 
Vought engineers broke down barriers 
that have stymied carrier aircraft per- 
formance. In the same way, the Navy 
has tuned U. S. carrier design to the 
changing requirements of defense. Since 
World War II, these floating bases have 
been improved 50% in all-weather opera 
tion, 100% in aviation fuel capacity and 


200% in ammunition storage. 


It was a supersonic step forward when 
these high-performance carriers were 
joined by the Crusader. The transition 
was completed at low risk and cost. And 
these fastest of all Navy fighters have 
since proved reliable, serviceable and 
economical, too, in long periods of for 
eign duty that have included Quemoy 


and Lebanon. 


Design and production of high-perform- 
ance aircraft make up part of the broad 
spectrum of Chance Vought fields of 
activity. Other areas include: advanced 
weapons, astronautics, electronics, anti 


submarine warfare, range systems man- 


] 


agement, commercial process control 


systems. 


CAANCE 


VOUGCHAT 
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Puget Sound Post Members 
Preview Boeing Airplane 
Company's Production Center 


; 


Drafting Section, Production 
Techniques Division, Holds 
First Meeting At Washington 





YOUR 


MARKEM FIELD ENGINEER 


KNOWS THE RIG 


HT ANSWER TO YOUR 


MARKING PROBLEM 


There’s a fast, safe, low-cost way to 
put clear, durable marks on your 
ordnance item or package-—and your 
Markem field engineer can give you 
full facts. He knows which Markem 
machine, printing element and 
cialty ink or marking compound will 
de the most efficient marking job for 
you — depending on the size and shape 
to be marked, rate needed, conditions 
the marking must withstand. Dozens 


spe- 


process machines... new Unitized 
Printing Heads to combine with other 
equipment ... special purpose ma- 
chines . . . explosion-proof equipment 

. quick-change type for short runs 

. thousands of specialty inks and 
marking compounds including MIL 
spec types — are readily available for 
your needs. Get help — 
call your local Markem man. Markem 
Machine Co., Keene 9, N. H. 


expe? ience d 


of standard direct, offset and screen 
. 
everything industry needs... for profitable marking ... since 1911 MA RKE/M 
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SELF CLOSING MAGNETIC 
DRAIN PLUGS 


Permit convenient, direct, 
inspection without 
loss of fluid, 
tools, no electric gadgets. 
Automatic valve closes 
when magnetic plug is 


removed. Matching drain 


visual 
no special 


THREADED 
OR BAYONET 


lines available. 


GEAR CASE 
FILLER CAPS 


Precision made of pres- 
sure die cast aluminum 
alloy. Short or long neck 
models. Snap closed, stay 
closed. Snap open, stay 


BREATHER 


ees Mil 


cations. 
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A—FILLER CAPS B—BREATHER 
VENTS C—DRAIN PLUGS D—OIL 
SIGHT GLASSES — ALSO LUBRICATION 
JETS, DRAIN LINES, ETC. 


LIQUID LEVEL 
SIGHT PLUGS 


Reflector assures visibility 
even in dark areas. 
Shows median level! in 
agitated fluids. Easily in- 
stalled in tapped holes. 


VENTS 


; 
> 
‘Si 


Designed with internal baffles against oil spillage and 
with effective metal filters. Conform to aircraft specifi- 


Send for our complete catalog with working drawings of all sizes. 


TECHNICAL DEVELO 


305 SOUTH CHESTER PIKE, 


PMENT COMPANY 
GLENOLDEN, PA. 


f Drawing 
: Single Cor 
\l Data 
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Standardization 
Document and 
Drawing 
Adeq Wcy , 
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Los Angeles Post Members 
Visit Pacific Missile Range 
At Point Mugu, Calif. 
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e Headq 
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lartet 


traveled u 
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IMAGINATION IN SPACE 


Since (¢ reation. nan has looked out on space \t rst inknowln r 


and incurious; then with the be ginnings of understanding: now 


free and able to explore. Yet to move in space calls for wholly 


new concepts of energy. 
This. then, is the working yhiloso yhy ol Here ules Ith chemi il 
| | 
propulsion: Po design and manufacture highly concentrated 


packages ol « nergy as propellants and rocket motors; each compatible, 


controllable, predic table : and cac h pe rhe ted for its Spe lic MISSION 


HERCULES’ BACKGROUND: A half 


, , 
an fhe eveltutior rop inis, from 


every one of (he mitilior 
; j 
le spac preputsu n. Hercules jac 
, 
engineering, and slajj organi 


- s ; 
propellants. Illustrated brochur 


HERCULES POWDER COMPANY 


900 Market Street, Wilmington 99, D 


- 





products 


adi services 


Reticles for Optical one | Photoelectric Instruments * Precise Photography ° 
Precision Patterns on Glass & Metal + Electroforming and Electroetching ° 
Circular, Linear, Cylindrical, Spherical Dividing 


cee PHOTOELECTRIC DEVICES 


Shaft Position Encoder + Pulse Generators * Readout Devices for Angular 
and Linear Position 


eo : OPTICAL INSTRUMENTS 


Optical Coincidence Reading Systems * Collimators + Special Optical 
Instruments 


Ee? & 
Transits * Theodolites * Levels + Alidades * Rods + Plane Tables « Field 
Equipment 


+ at a pr Ted SSS RS 


# a 


—— 


<> HYDROLOGICAL INSTRUMENTS 
Cuneat Meters + Water Level Recorders * Hook Gages 


ees METEOROLOGICAL INSTRUMENTS 


Wind Direction and Velocity * Pilot Balloon Theodolites 


a> TESTING INSTRUMENTS 


Smoothness, Stiffness, Porosity, Sizing Testers for Paper & Textiles 


et SCIENTIFIC INSTRUMENTS 


Standards of Mass, Length and Volume * Balances 


Check and mail for literature desired 


W.&L.E.GURLEY / 533 FULTON ST. TROY, NEW YORK 
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CANOPY POSITIONER AND REMOVER 
FOR THE CONVAIR F-106 


@ GAS GENERATORS e CUTTERS 
@ THRUSTERS @ CARTRIDGES 


INC 


SIDIARY OF THE UNITED INDUSTRIAL CORPORATION 





\ inced ( lass 


was founded by tl imken 


Com] 


Affairs (Contd. 


Association 





y Rear Ad 


to the 
president. 

Comdr, R 
geography of 

tends over 
Ocean, and bri 
operations planne 
to luncheon 


Space’ was 


Post to Admiral 

the Navy 
The highligl 

was the launching of 

ollowed a half } 
Among tl 

Talos, Bomarc 


Nike 


Relic 


iar rcules 


Hawk 


KDB-1 
deck 


Maj. James L. Wallace 
Receives H. W. Alden Award 
At Aberdeen Proving Ground 
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Better propulsion hardware...through CDC systems 
experience. 


Cooper Development 
Corporation, 


A 
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designers, 
engineers, builders 
of equipment 


for the steel, copper, 


PVA-STAMDARD 


brass, aluminum, 
rubber, plastic and 
chemical industries 


and ordnance 


BLAW-KNOX COMPANY 


AETNA-STANDARD DIVISION 
PITTSBURGH, PA 
CONTINUOUS GALVANIZING LINES + CONTINUOUS ANNEALING LINES «+ 
UOUS ELECTROLYTIC TINNING LINES «+ 
OTHER FINISHING EQUIPMENT + CONTINUOUS BUTT WELD PIPE MILLS + SEAM- 
LESS TUBE MILLS * DRAWBENCHES AND OTHER COLD DRAW EQUIPMENT - 
ROLLS AND CASTINGS + EXTRUDERS, MILLS, PRESSES FOR RUBBER AND PLASTIC 


CONTIN- 
SIDE TRIMMING AND SHEAR LINES AND 


fective for the exter 


lict 
redicted re¢ 


nanufacture 
predictions of shelf life may be made by lot 


make a concerted effort to star 
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Aberdeen Post Members See 
A rmy W eapons Demonstrated 


On July 9th the members and guests of tl 


e Aberdeen Post 
national membershi 
at the Forty-first Annual Meeting on October 8th at the Abert 
deen Proving Ground, Md. The 


ing of the Post wl 


received a taste of what is in store for the 


occasion was the sum 


ner mect 
ich was attended by 2 s and guests 
The program 


1 included a dress rehearsal o 
ntation ot Army 


1¢ annual pres 
ns to the cadcts t summer R.O.T.( 
ere the new M14 rifle 1 M60 machine gun; 
7 CC] 
a drive-by of SS-10 ar 


Corporal and 
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A.O.A. Mine Section Studies 
Power Supplies For The Navy 


st of the Navy Bureau of Ord: 
he Naval Mine 
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ormance specificat LeClancl 
satisfactory, and 
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ision of the shelf life of Let 
+. The useful service life of a LeClar 
l liably from test data alone. However, if in 
handling, storing, and testing the batteri« 


7 homog« neous groups some fairly accut 


nt 1 


identifiable 


sampling technique 
The designers of new mines and mine components 
| dardize 1 very small number 
hattery sizes and types. Further, standardize hat- 
nes of earlier design : ise of the space 
nd because of 
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What makes a good terminal block ? 
Two things. One is quick connection. 
The other is absolute dependability. 
You get both in a Twin Lock Terminal Block. 


Plug in the terminal lug and the 
connection is made and locked. One 
twist of the set screw and it’s double 
locked. Fast? It’s done in seconds. 
Strong ? It takes a hundred pounds 
of force to pull a lug out of its socket. 
Positive ? It has the least resistance 
of any mechanical connection. 
Write for complete engineering data. 


INMGene ronatTeo 


1024 West Hillcrest Blvd. laglewood, California 
_ Telephone: ORegon 8-4773 + TWX INGL 8194 ; 
Coliseum Tower, 10 Columbus Circle New York 19, NY. 
Telephone: Circle 5-8170 + TWX NY 14987 
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PER DESTROYER 


NEEDS NO 
AUXILIARY FUEL 


TESTED, PROVED, AND RECOMMENDED 
FOR MILITARY AND GOVERNMENT USE 


ON-THE-PREMISES 
SECURITY 


COMPLETE LOADING 


DESTRUCTION 


For positive destruction of paper material in any emer- 
gency, this Silent Glow unit is your only choice... 
because it needs no auxiliary fuel... because it operates 
completely independent of any main source power 
supply. 

The Confidential Paper Destroyer’s unique process 
of triple chamber hydroxylative combustion reduces the 
toughest cardboard and paper material to an unphoto- 
graphical snow white ash! Foolproof security is ensured 
by dual heavy-duty locks, each of which requires a 
different key. Installation can be indoors or out, without 
nuisance of smoke, odor, fly-ash. Loading is fast and 
easy—material can be bundled and packaged with no 
loss of effectiveness in burning. 

This unit has proved its value in installations 
throughout the world... atomic energy plants. . . mili- 
tary stations ... foreign embassies, banks, and security- 
wise Companies. 

Several models available. Write for complete infor- 
mation and a list of noted users. 


He SILENT GLOW 





CORPORATION 


879 WINDSOR STREET, HARTFORD 1, CONNECTICUT 
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establish procedures, identification, , are appropriate and 
that these rganizations, together wit r ureau of Ordnance 


mended for their contributions to the state of the 


that the use ues will yield 
savings to the Government, in the mine program alone, 


pproximately one million dollars. 


Ordnance R.O.T.C. Honor 
Cadets Receive A.O.A. Keys 


R.O.T.C. units 


Ordnance cadets in the 
country are awarded the Americat 


Ordnance holarship Key. The awards were mad 


recently its named below at the following institu 

tions: 
niversit 

A\riz., 


of Tau Beta Pi, the 


os Magee, 


is majoring in mechanical engineerit 


dent scholastic hor 


gineering vice-president 


J. C. Magee H. L. Hathaway G. T. Ogden 


nity; a member of Sophos, sophomore n 


Scabbard and Blade, honorary military 
tions Committee 
Estes, | avette ville, Ark 


Cadet J. L 


chemical engineering and is a distinguished mili 


University of Arkansas 
is majoring in 
tary student 

Bucknell 


Wes. Jie 


Campus activities included: 


['niversity—Cadet Gregory T. Ogden, Cape May, 
a distinguished military student, majored in mathematics 
Lambda Chi Alpha, Kappa Phi 
Kappa, Glee Club 

LU nie 
Marino, Calif., 
a BS 


California.—Cadet Harry L. Hathaway, San 
was a distinguished military student. He 


production management and 


rsity of 
received 
College 


sident 


cegree finance 
included: Psi 
secretary, Sophomore Men's Club; Inter 
Military Cadet Off 


commission as a 2n 


activities Upsilon social fraternity; pre 


Skull & Keys Society . 


fraternity Council; member, cers’ Organiz: 
tion. Upon graduation he received a 
lieutenant, U. S. Army. 

University of Cincinnati—Cadet Shelley Meyer, Cincinnati 
Ohio, was graduated with an engineering degree in June 
ltural College.-—Cadet Capt. Frank D 


student, is 


Clemson Aar Sams 


Clemson, S. C., a distinguished military vice-presi 
dent of Phi Eta Sigma and Tau Beta Pi 
Cadet Col 


industrial 


University of Connecticut Roger W. Peterson, 


Manchester, Conn., majored in administration. He 


was a distinguished military student, active in the Society for 
Advancement of Management and the Scabbard and Blade So 
ciety. He was also commanding officer of the Army Cadet 
Brigade, the highest position held by any cadet. 

David L. Br 


e¢ in civil engineering and was a distinguished 


Cornell University.—Cadet own, was graduated 
with a B.S. deg 


military student. Active in campus affairs, he also was a mem 
J | 
(( ntinued n page 272 


ORDNANCE 





NEWS 1S HAPPENING AT NORTHROP \ 


Se A 
omen ne ee” 





Radioplang drones shown left to right: XQ-4B; RP.76; RP.77D; O@.19; SD.1 


RADIOPLANE CREATES FIRST FAMILY OF UNMANNED 
AIRCRAFT TO TRAIN MEN, EVALUATE WEAPON SYSTEMS, 
AND SURVEY ENEMY TERRITORY 


Radioplane is the world’s leading producer of drones the years-ahead thinking that continues to produce 
and space age recovery systems. As live targets, design concepts for tomorrow, hardware for today — 
drones perform as aircraft-then can be recovered by developed, produced, and delivered on time —at 
parachute. As evaluators, drones simulate the appear- = minimum cost to the taxpayer. 

ance of the enemy threat while they score our weapon 


systems’ effectiveness. On surveillance missions, 
drones are zero-length launched, fly cameras, take OPLANE 
photos, and return with information within minutes ar RADI 

For 20 years Radioplane has led in the production of van Nuys, Cait 1 £1 Paso, Vexs 


; ’ i . - Division of r 
drones. Radioplane’s leadership in the field typifies gC ere 
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giving 

the 

“breath of life’’ 

to 

solid propellants! 


oats) |: mila-jar-ale 
foremost 


—YolU] gel-me) mn-16] ©] eo} bY, 


for 


From the beginning, advances in solid propellant 
technology have depended on AMMONIUM PERCHLORATE 
from American Potash & Chemical Corporation. First 

in the field with this essential oxidant, AP&CC was for 
many years the only domestic producer of 

ordnance-grade NH4C10,4 

As the free world’s largest producer of NaClO,— basic 

to AMMONIUM PERCHLORATE manufacture--Trona continues 


to lead in technical skill and production. 


If a guaranteed source for AMMONIUM PERCHLORATE and the 
very latest in technical developments, gained through 

vears of experience In this field, are important to your 
process and products, contact your nearest AP&CC 


sales office today. 


American Potash & Chemical Corporation 


3000 WEST SIXTH STREET, LOS ANGELES 54, CALIFORNIA 
99 PARK AVENUE, NEW YORK 16, NEW YORK 


SALES OFFICES: Los Angeles - New York - San Frar Portland (Ore) 
Chicago: At ta - Shreveport - Columbus (QJ), 
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ANSCO 
CONGRATULATES 
HAZELTINE 


on 35 years of leadership 
in creative electronics 


"Tpke precision electro-mechanical assembly ia typical of 
the products manufactured by Ansco for Hazeltine. 


For thirty-five consecutive years, the Hazeltine Corporation 
has been a pioneer and leader in the development of complex 
electronic equipment and systems. Ansco is proud to be one of 
the important subcontractors contributing its facilities and 
talents to Hazeltine. 


Ansco’s extensive contracting service is being used by Hazel- 
] 


tine in producing electro-mechanical assemblies for vital mili- 
tary electronic equipment. The design and manufacturing-engi- | ) S CO 
neering departments of this contract service have cooperated 


with Hazeltine in effecting cost-savings and improved product 
reliability. 
Ansco has also been of service to many other leading pro- 1D G ae & 
ducers of precision equipment. 
Chances are Ansco can contribute cost-saving, high-efficiency 
design and production to your requirements. Want a complete 
prospectus of our capabilities? Just drop us a note on your 
letterhead. Address: Ansco, Contract Sales Department, Bing- 
hamton, New York. 


BINGHAMTON, NEW YORK 
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It takes 
pressure 


to contain 
pressure! 


This tremendous mandrel forcing its way through a white- 
hot billet of steel, under great pressure, is the first step 
in making a USS National Seamless Steel Cylinder 

Heated to 2300 degrees, the billets are pierced to form 
rough cylinders for further drawing into desired length, 
diameter and wall thickness. Finished cylinders, depend- 
ing on final use, may vary in length from 3 to 80 feet 
and be up to 24 inches in diameter. National Tube Divi- 
sion produces some cylinders with 3-inch wall thickness 
to contain pressures as high as 10,000 psi. 

If you have a gas storage problem, you can count on 
the strength and dependability of USS National Seamless 
Steel Cylinders. Write to National Tube Division, United 
States Steel, 525 William Penn Place, Pittsburgh 30, Pa. 

USS and National are registered trademarks 


“‘The world’s largest and most experienced manufacturer 
of tubular products” 
National Tube 
Division of 
United States Steel 


teel | n. San Fra 


United States Steei Export Comy 


Association Affairs (Contd. 








frater 


aboratory 


D. L. 


W. J. Humann 


F. D. Sams 


D. J. Dannenfelt 


Barclay Wellman 
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LU RIA relit-te-} 


you custom 


olelirelial> Mm Alialel ei: 


Harbison-Walker Refractories Co., plant, Hammond, Ind. The Diamond Match Co., warehouse interior, Morris, lil. 


custom cost. 
iialgeleioial 
fold -?-Liks-me-let-lelt-lilelal me}| 


ft fo taler-igeM-t(-1-1M tiatletitia-t 9. 


Youngstown Stee! Door Co., plant, Youngstown, Ohio . Snap-On Tools Corp., manufacturing building, Mt. Carmel, i. 


Shape of the future 
in industrial building 


This is the new trend in industrial building! Companies are meeting 
their specific plant needs with designs from LuRIA. No other engineer 
ing organization offers such unlimited design flexibility within the 
economy of standardized steel structure! 

This is why companies keep returning to LURIA . .. many as often 
as 20 to 30 times! 

LuRIA buildings give rugged permanent performance . . . offer 


— REE H as: 


~ “SS. SS eee ee ae a a ae 


substantial savings in investment, erection cost and maintenance 
expense. 

Before going ahead with your building program, contact a LURIA 
Representative. Learn how a Luria Standardized Steel Structure 
can meet your most demanding specifications! 


Engineering Cees 


Engineers + Fabricators + Constructors a 


ATLANTA - BETHLEHEM, PA. - BOSTON + CHICAGO « CLEVELAND + DAYTON + PHILADELPHIA PITTSBURGH + RICHMOND - 
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SOUTHWEST . ee 


Alp! 


R 


SELF-ALIGNING 
BEARINGS 


Gersonde Lawrence Harris, Jr. J. J. Elengo, Jr. 


ROD END 
TYPES 


PATENTED U.S.A 
All World Rights Reserved 


PLAIN TYPES ft ° 
eeeeee” ”- 


CHARACTERISTICS 


ANALYSIS RECOMMENDED USE 


P For types operating under high 
Stainless Steel Ball < temperature (800-1200 
and Race degrees F 


Chrome Alloy Steel For types operating under 
Ball and Race ' roles aenane he) loads 
. % Ibs 


Bronze Race and ( For types operating under 
Chrome Steel Ball normal loads with minimum 
friction requirements 


Thousands in use. Backed by years of service 
life. Wide variety of Plain Types in bore sizes 
3/16” to 6” Dia. Rod end types in similar size 
range with externally or internally threaded 
shanks. Our Engineers welcome an opportunity 
of studying individual requirements and pre- 


Gaia 


Vaughn, Jr. J. W. Andrews . Butler 


scribing a type or types which will serve under 
your demanding conditions. Southwest can 
design special types to fit individual specifica- 
tions. As a result of thorough study of different 
operating conditions, various steel alloys have 
been used to meet specific needs. Write for Engi- 
neering Manual No. 551. Address Dept. ORD-59. 


por nissioned a 


SOUTHWEST PRODUCTS CO. nd lieutenant in the Ordnance Corps. He also received the Chi 
“ag ripune award ) | ital : evement, scho 


1705 SO. MOUNTAIN AVE., MONROVIA, CALIFORNIA as 
astic attainment, an laracter. ttinued p 
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Another Meta-Dynamics 
Division development in... 


Material—A!SI C-1020 
uae Operation—Form 1.D. 
[A Production—300/hr. 


Heat exchanger tubing 
Material—Copper 
Operation — Form fins 
Production 16” of 
tubing formed per 
minute. 


NEW CINCINNATI 
as 


UY nig 
i ad 


Rapidly produces complex internal profiles to close toler- 
ances, with low cost tooling. 


This new chipless machining method makes possible low cost produc- 
tion of parts having intricate I.D. profiles that would be difficult or 
time consuming to machine by conventional methods. 


Hollow cylindrical stock, ferrous or non-ferrous, with open or blind 
holes, is placed over a mandrel and ‘“‘kneaded”’ by rapidly pulsating, 
rotating dies. The smooth, continuous kneading action redistributes 


the metal to reproduce the profile of the mandrel in the I.D. of the 
part. The work is formed to close tolerances and with fine surface 
finish. Tensile strength and hardness of the metal are also improved. 


Work diameters ranging from %”" to 5” can be cold formed on stand- 
ard Cincinnati Intraform machines, which can also be used for bonding 
laminated tubing and for reducing and tapering solid or tubular stock. 
For a description of the process and its many advantages, write for 


Laminated tubing 
Material — Aluminum 
and copper 
Operation—Bond cop- 
per lining to aluminum 
tube 

Production — 24” of 
tubing bonded per 
minute 


Bulletin M-2060, or call in a Meta-Dynamics Division field engineer. 


& Q 
Arh 
| | ld IVE 
META-DYNAMICS DIVISION 


Machines for Metal Forming and Heat Treating 





Left photo shows workpiece prior to Intraform operation. Note 
mandrel in front of part. Right photo shows workpiece after Intraform 
operation with profile of the mandrel reproduced in |.D. As workpiece 
feeds and mandrel does not, only a short, relatively inexpensive 
mandrel is required. Time for this operation was 16 seconds. 


THE CINCINNATI MILLING MACHINE CO 
Cincinnati 9, Ohio, U.S.A 


CINCIS$NATI 
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Necrology 


e LOUIS N. RIDENOUR, JR., vice 


resident of OC \ircrait or] 


THE 

MILITARY 

REQUIREMENTS 

FOR 

MOON BASE 

This is the title of one of four 
Mia sOI Space proposa Is de ve lope 
by Martin for the military an 
astroscientife branches of ov 
Gorernment. The emportance ( 
this proposal is two-fold 

net ilability of an actual moo) 

base program by this country 
1] 


) - y 
SIRE / D2 UCAS, Gilad: Tile 


“oii 
COHULGd Ailld Cai 
+8 ’ 
renee Plahe Such a project now 
’ . 
in theory but in 


CHYOLMCCTIUNG di sigi. For Martin's 


e WILLIAM M. ESCAVAILLI 


years direct ve 


cight divisions add up to 
one of tire top capabilities in the Tree 
world for man's first ventures in 


Space planetary ( rploration. 


a Cate 
MVE £4 FEN 2 Pa 


BALTIMORE *DENVER ‘ORLANDO 
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NEW DEVELOPMENTS 





Redeye Antiaircraft Missile 
The Army and the Marine Corps have 
developed a new surface-to-air shoulder- 
fired guided-missile system called Redeye 
designed to provide combat troops with 
he capability to destroy low-flying straf- 
ing or bombing aircraft. 
Rocket 
Army 
Huntsville, 


The Army 
uv. 2 


Missile 
Missile 


Ala., has awarded 


and Guided 
\gency, Ordnance 
Command, 
a contract, totaling approximately $6,000, 
Division of General 


OOO, to the Convair 


Dynamics Corporation for development 
of the system. (See photo on page 234 

Redeye is a man-transportable, shoulder- 

ile designed to destroy low 

flying jets or conventional airplanes. The 

weapon is approximately 4 feet long, about 

diameter, and 


The 


is a composite structure containing 


weighs approxi 


3 inches in 


mately 20 pounds missile itself 


pt o- 
warhead, and an 


Both the 


pellant, high-explosive 
electronic guidance system mis- 
sile and its launcher can 


by one 


be cart ied easily 
and 


type of 


through underbrush 


man 
where no other 


weapon could be 


rugged terrain 


transported 


antiaircratt 


New Torpedo 
\ new 
Astor 


submarine weapons systen 


capable of dest submarines 


as well as surface vessels from greater 


distances than any presently operational 


derwater weapon is now 


; under de- 
ve lopment by the Navy 
hic 


an electric high-speed torpedo 


feet and weigh- 
» launched from 
range of the new 


ibmarines, but exact 


eapon las not heer disclosed 
Westinghouse Electric Corporation, 
this new 


the 


Baltimore, Md., is developing 


veapons system, under contract to 
Navy’s Bureau of Ordnance. The project 
is under the technical direction of the Ap- 
plied Physics Laboratory of the Univer 


ity of Washington in Seattle. 


Missile Warning System 
The Balli tic Missile Early 
System (BMEWS) 


United State Air 


Warning 
being de velope d by 


the Force is elec- 


tronic provide detection and 


systen to 


of attach 


trom 


early warning 


tercontinental listic missiles. The pres 


provide a minimum 


ent objective 
warning of fi 


Such a been made possible 


by recent scientific developments in elec 


radars ap 


field 


huge 
football 


tronics. For example, 


proximating the size of a 
have been developed which can detect a 
3,000 The 


power required for a single station would 


missile as far out as miles. 
meet the electrical needs of a small city. 

Three BMEWS stations are presently 
involved, although the location of only 
Alaska, 
the 
work on 


both stations is progressing on or slightly 


two, Thule, Greenland, and Clear, 
Thule 


first to become operational, and 


have been announced. will be 


ahead of schedule. 


Corvus Missile 
\ test 


propellant rocket-powered m 


Navy 


issile, the su- 


version of a ne liquid 


personic, air-to-surface Corvus, has been 


Navy’s Corvus air-to-surface weapon. 


Pacific Missile 
Mugu, C: 


used by carrier 


flown successfully at the 

Test Center, Point 
will be 
nd 


and 158 


Corvus 
aircraft designed to attack 


defended areas, including surface 
ips. The new missile was developed by 


lemco Aircraft Corporation, Dallas, Tex 


New Detection Device 


1 


small electronic s« | 


owam, a curity de 
to detect and measure movements up 
feet 


the 


vice 
away, recently 
Military 


Manufacturing 


to thousands of was 
Products 


Lom 


lemonstrated by 


Division of Singer 


pany Swami (standing Wave area move 


ment indicator) is basically omnidire« 


even the slowest 


the 


tional for detecting 


movements throughout surrounding 


area—even those behind shelves, counters, 
1 


or other blind spots 


Extremely sensitive, it may be adjusted 


to overlook 


movements 


normal daytime acti 
such as caused 


the 


small 
dents 


( losed room, it 


Once set to report status 


will report any abnormal 


changes in that room, such as an open file 


or vault door, even though at the moment 


there is no actual movement in the room 


[his ingenious device is a sealed vac- 


uum-tube envelope containing an ultra 


high-frequency radio oscillator pulsed at 


a low-frequency repetition rate. Any mo 


tion within the area under surveillance 


induces a change in the low-frequency 
repetition rate which is detected by an 
FM detector. The detector transmits this 
intelligence to the monitor in the central 
control station in the form of a voltage 
fluctuation of 


sounds the alarm. 


high amplitude, which 
Highly proof against countermeasures, 


it is currently being used by the Army 
for security purposes and is undergoing 
further tests for field use 
Silent Sentry Improved 

set, known as U 
PPS-4, which can de 


short 


radar 
AN 


movement at 


An Army 
Silent 
tect 


under 


Sentry, 


enemy ranges 


the cover of darkness, smoke, or 


fog, has been greatly improved throug! 


the use of transistor 
Power requirements for the improved 


version are halved by switching fron 


tubes to transistors. The new set will use 


a battery instead of a gasoline generator 
and 


improved maintenance and 


enhancing its silent characteristics 


resulting in 


logistics. 


The highly mobile Silent Sentry trans 


lates movements of tanks, trucks, or troops 


into identifiable sounds produced in the 


headset worn by the soldier operator 


Using these “electronic ears, the oper 


ator is able to pick out and pinpoint the 
movement of targets within an area up to 


three miles 


Beryllium Break-Through 
Martin 


cessfully 


Company engineers have su 


fabricated structurally sound 
beryllium sheet material which has beet 


used to construct the world’s first beryl 


lium structure. Development and fabrica 


tion were performed it 
Nuclear Metals, Inc., Concord, Mass 
Use of beryllium in 


will make it possible to solve many of the 


conjunction witl 


basic airframes 
aerodynamic and structural heating prob 
lems associated with space flight and re 
entry of the earth’s atmosphere at speeds 
up to 18,000 miles an hour 
Ballistic missiles also can utilize bery! 
take 


heat 


lium in nose-cone construction to 


advantage of the material’s great 
storage capacity because it can absorb 2 
times more heat than any other structural 
material under conditions of a given ris¢ 
in temperature 

The properties of pure beryllium include 
stecl, a strengt! 


a stiffness greater than 
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\ 
Tt ee) | 
BATTLE OF SURVIVAL 


IN SPACE 


LJ — 


Lo 


(SIX-FOOT DIAMETER FORGINGE 
PRODUCED FOR THE NASA SPACE © 
CAPSULE TESTING PROGRAM) 


WRITE FOR YOUR 
COMPLIMENTARY COPY 

OF THE CASE HISTORY 
ss BERYLLIUM 
BERYLLIUM IN in PROJECT 
PROJECT MERCURY" MERCURY 


*QMV is a Trade Mark of THE BRUSH BERYLLIUM COMPANY 


BERYLLIUM 


4301 PERKINS AVENUE - CLEVELAND 3. OHIO 
beryllium - beryllium oxide - beryllium alloys 
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New Developments (Contd.) 





equal to the best aluminum alloys, and a 
weight equal to the lightest known struc- 
tural Until now, 


however, all characteristic forms of beryl- 


material, magnesium. 
lium—castings, forgings, rolled sheet, etc. 


—have exhibited nonuniform properties 


and brittleness akin to glass. This obstacle 
now has been largely removed with the 
development of sheet material possessing 
homogeneous properties suitable for struc 


tural fabrication. 


Aircraft Arrester 

An airplane arrester called the “water 
squeezer” will be installed at Air Force 
United States to 
bring high-speed aircraft to a safe stop 


throughout the 


bases 


in a short distance when an air 


craft's braking system is inoperative. The 


very 
“water squeezers” will replace the pres- 


ent anchor-chain arresters which were 


first used during the Korean conflict. 
Air Force aircraft will employ an 
arrester hook 


the pilot to engage a cable crossing the 


which can be lowered by 


runway. The cable, in turn, is connected 
on both sides to an underground conical 
filled 
antifreeze. As the airplane hooks the cable 


cylinder partially with water and 
at speeds up to 160 knots, the cable pulls 
pistons through the liquid solution toward 
the small end of the conical cylinders. The 
farther a piston is pulled, the more re- 


sistance it encounters as it nears its own 
diameter in the conical chamber, bringing 
the aircraft to a smoothly decelerated stop. 
[he system can automatically reset itself 
for another stop in a matter of minutes. 
It will be produced by the All American 


Engineering Company. 


Army Air Defense 
Overseas deployment of a new tactical 


air-defense system for battalion-level con- 


Operations central of air-defense system. 


trol and coordination of missile batteries 
in a field army was announced recently by 


\N/MSQ-18 


system 


the Army. Designated the 


by the Army Signal Corps, the 


gives the air-defense commander in the 


field immediate control over antiaircraft 


missile batteries, even though they are 


dispersed over a wide area. 
The 
trucks, consists of an operations central, 


system, housed in five 2'%-ton 
from which an army battalion commander 
may observe the air battle, and four coder- 
decoder trucks. The trucks contain vari 
ous electronic devices which in rapid se 
quence obtain data on the location of 
attacking 
defense batteries ready 


Nike 


aircraft and relay it to air 
to launch Army 
missiles such as Hercules, Nike 
\jax, or Hawk. 

Use of the system eliminates time-con 
suming telephonic reporting and manual 
plotting of enemy aircraft. The process of 
pinpointing targets and firing antiaircraft 
missiles is reduced from minutes to split 


seconds. 


New '4-Ton Truck M151 
The new M151 will replace the venera 
Ford 


assemble the new 


ble Jeep as the Army’s '4-ton truck 
Motor Company will 
vehicle at its Livonia, Mich., plant. The 
$15 million contract calls for 4,050 trucks, 
March 1960. 


is 400 pounds lighter 


with completion by 
truck 
It has a higher power-to 


The new 
than the Jeep 
weight ratio, 30 per cent more cruising 
range on the same fuel load, and 26 per 
cent more cargo space. The body is mad 
by Mitchell-Bentley Corporation, and the 
engine is a 4-cylinder Continental weigh 


mtd. on p. 282 


ing 247 pounds ( 





We Believe that Peaceful co-existence is best maintained by being Too Tough to Tackle 





500 Fifth Avenue 
New York 





MASON & HANGER — SILAS MASON CO., INC. 


ENGINEERS and CONTRACTORS 





Designers of Explosives Processing Plants and Explosion Resistant Structures 


Builders and Operators of Ordnance Facilities 


Lexington 
Kentucky 
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radar breakth rough. A new radar system, develop. 


ously searches and tracks. . . pr 


Ss space-ags 


Bendix Radio Division 


GOVERNMENT PRODUCTS © BALTIMORE 4, MARYLAND 
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New Developments (Contd.) framework on a standard Army t 


assisted by two small rockets. 


When it h ymmpleted 





Improved Terrier Missile 


Production of a weapon which will sig 
fF +) narachut 

nificantly increase the effectiveness of the \ parachute 
floats down to eartl 


U.S. Navy’s missile defense against ai 


l ] - Th , er 

attack 1s now under way. ihe weapon, an 

acetate tl sided Project Tepee 
idvanced version of the Terrier guided 

lissile, has vastly improved performance I radio 
compared with the origin: Terrier. It 
will supersede the present Terrier which j 
as been operational with the U.S. Fleet developed by 
5 Navy. Know: 
ice January 1958 E = ‘ap Nav 

hy Army's RP-76 target missile. nm 
The U.S.S 4 t 


sil 
sends 
7 ene ianed late 1 the eart 
frigate commissioned lat ae 
em Radioplane Divisiot 
ill be the first ship to get the improved 1 ; 
por an Nuys 
’ RE ey a a J 
] 1€ luciear-] e! i alfCralt an : ltitud j 1 800 feet at tr 
>| s t on on 
Pe ee eee long RP-76 target mi 
guided-missile 
cruisers, and eigh more guided-missile 
frigates, will get the missile. It eventually 
vill be installed on the nuclear powered R D 
guided-missile cruiser Lonc Breacn and econnaissance Vrone 
the nuclear-powered guided-missile frig- uccessful test flig 


ate BAINBRIDGE ns 
The advanced ile will be able to ru y attleheld com- - 
ie manders in surveying enemy territory, XV-3 Convertiplane 


ntercept any present-d: r ni 
bomber many mil fron n ompl Bell Helicopter Co 


target. Like the original Terri convertiplane can make a jx 
1 “On rsiot fror 

weapon Is a supersonic missile | conversion Ifo! 
o stages of solid-fuel rockets autorotation 


Rocket-Powered Target 
\ new target-missile altitud 
established recently at the 


professional 
opportunities 


We offer an academic environment in mid-Manhattan of superior technical 
standards and high professional calibre. The work involves development of sys- 
tems concepts (particularly weapons systems) under prime Government con- 
tracts. Opportunities for rapid and orderly growth are exceptional. 
Our associates already have distinguished records in these fields: 

Electronic Countermeasures; Air Defense Systems; 

Air Traffic Control; Advanced Nuclear Weapons 
Applications; Nuclear Physics; Digital Data 
Processing; Project Program Analysis 

Your advanced degree in physics, electronic engineering or mathematics should be 
backed by demonstrated technical achievement ...a thorough understanding of 
the laws of cause and effect, and sound application of scientific method. 


Excellent Salaries Tuition Plan Three Weeks Vacation 


Inquiries are invited from qualified scientists. . 


c.c. DEWEY «co., inc., 202 East 44 St., New York, N.Y. 
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Missile and 





rocket components, impact extruded from Alcoa Aluminum. The largest impact 


shown above has 8-in. diameter, 36-in. length; Alcoa can make them as large as 12-in. diam 
eter, 60-in length. The impacts shown use aluminum alloys 1100, 6061-T6, 2024-T4 and 7075-T6 


WHAT'S NEW IN ALCOA IMPACTS? 


ing and relatively new as impact 


utionary, promis- 


d expect progress to 
j. And it has! In the 
Alcoa pioneered this 


extrusion, you 
be made rap 
years since 
breakthrough in the metal-working 
arts, the impact process has been ad- 
vanced and extended to cover a wide 
variety of shapes and forms and 
special applications ... to cut costs 
in dozens of ways... and to produce, 
in the wink of an eye, complex com- 
ponents with tolerances down to 
0.005 in. 


EACH OF THE IMPACTS shown above is 
in production. Each represents at 
least one complexity that formerly 
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would have posed 

headache: 

mum properties 

alloy. 

TOOLING COSTS? With few excep- 
tions, the cost of impact tooli 
substantially less than f 
fabricating processes. This 

cially true where the lengt} 

part would require several 
any other process—but with 
pact process, even extreme! 


parts can be produced wi 


set of tools and one opera ; 
of the origina _ALco 


ma . . 


by varying the size 
blank or slug 


IN GENERAL, it’ 








MATERIALS PROGRESS 


George S. Brady 





Aluminum and Defense—Less_ than » an increase ‘ed m 3 in Russia and a press be sent from 


three years ago the Bureau of Business niles an hour, ; : on the Brooklyn Navy 


Research of the University of Illinois 20 to 200 miles 
published a comprehensive report on the the aluminum-redesign of the Arn Improved Alloy.—Complicated — struc- 
rising demand for aluminum, a report 2'.-ton truck, the new test model X M-410 tural parts in the Air Force F-104 Star- 


1 


which some considered as too optimisti with eight independently sprung powered 


in forecasting total United States con wheels has exceptional lig! 


fighter jet plane 000 m.p.h.) are cast in 


tness al i aluminum alloy 356. This alloy, contain- 


sumption of the metal as reaching clos« watertight body that permits the truck t ing 7 per cent silicon and 0.3 magnesium, 
to 4,500,000 tons per year by 1965, or be floated across rivers while carrying normally has large needlelike silicon crys- 
about double the 1958 capacity It was 5,000 pound load tals which tend to make the alloy brittle, 
estimated that of this amount 400,000 tons The new tanklike alumim lf-pro but a small amount of sodium, not ex 
would be for direct military use pell 105-mm. howitzer ighs only) ceeding 0.04 per cent, added to the aircraft 
] 


? 


However, the report did not attempt t 33,500 pounds compare 


with 3,000 alloy, refines the crystals to a finely dis 


indicate what the annual demand for pounds for the previous steel model. Witl persed f and improves the physical 


1! 1} 


aluminum would be in an all-out war and a lower silhouette, it has m pace fo properties of the alloy. For high-strength 


ipparently assumed merely the projection he crew and can fire wh miming extrusions and sings, as well as for 
of our cold-war “defense” program. I: ! . A new aluminum flame throw sheet, the aluminum alloy 7075-TS was 
1950, the first vear of the Korean war. the veighs only twenty-six pounds comp: ad used. 


total American production was only 719 with seventy-two pounds in the old mod 

000 tons. Actually, military adoption of and it can be jumped with a paratrooper Stainless Steel for Atomic Ship. 
aluminum in present and projected equip New applications of aluminum to less-steel castings have been used exter 
ment designs since the Korean war has tary and naval equipment ar OV ‘ sively in the power plant of the first 


been so spectacular that any figures based diverse that it is not possible here to give atomic-powered merchant ship, the N.S 


on past usage would have been valueless . ig. Possibly enough has beet SAVANNAH. The reactor is fueled witl 

anyway, for estimating requirements said to indicate that in any future war tl uranium oxide t 3 vears’ service 
Reynolds Meta »mpany has recently demand for aluminum will be tremendou on a single core loading. Volutes and in 

| ] } 


made a survey of and projected compare | l he ol stand: d f J pellers, designed i rhe CR «¢ J 


i 
| } 


leon 


past I weig! besides Id »b Company, are Type CF-8 stainless, the 


aluminum use in nev ulitary equipment pe 


that constitutes an ng and useful ity, brings fu 10 an item of g volute and casing weighing 3,150 pounds 
base for study of ace of this metal importance in field transpor There are 36 Type CF-8 castings in the 


in any new war. Reynolds engineers esti Aluminum al he problem of reactor vessel, with 21 cast transition 


mate that military uses of aluminum al rusting and paint mai he met pieces, each weighing 180 pounds before 
ready total more than 200,000 tons a year is n I " as higl ctivity f machining. Valve bodies are also made of 
even with only a relatively small cold-war at lig! resonance nd d Type CF-8 steel. This steel has a nominal 


production of new designs for trial and retain radiological contami n fo composition of 19 per cent chromium, 9 


training purposes as | $ most otl metals hese are nickel, and 0.08 maximum carbon 


Aircraft was the big c I I f hat h: ; 1 mili Parts are designed to withstand 

num in the last w: ] \ in i I mers 1! sing use of . ure of 1,750 pow 

aircraft as a ntial big u ] Ts temperature of 500 degrees Fahrenl 

projected uses rdnance, amtmunition, | capita consumption aluminum Castings were selected instead of forgings 
1950, but t is! sad or welded assemblies because of the cor 
nd would it ise of plex shapes and because large fillets were 

needed to eliminate crevices which might 
ilitary d e entrap radioactive particle 


nized warfare, has ! iven men “realistic” necessary United 


us impetus | ise of aluminum duction figure of 4,340,000 to yy / High-Temperature Lubricant \ meta 


The new M113 pers -arriet I omputed by McGraw-Hill ymists polyphenol ether lubricant with a decon 
tains four tons of aluminum, including based on increasing civilian per capi position point at about 862 degrees Fahr 
aluminum armor plate. It " | ! is | low te meet the enheit, or well above that of the silicones, 
was cut in half nitti one engine ( ments « full-scale vy has been developed by the Monsanto 
be substituted V V Chemical Company. Tests have shown 
less maintenat ind oubled fuel mil Geodesic Dome.— The 200-foot-di that it will give a useful life as a lubricant 
geodesic dot f he American xhibit for 80 hours at 900 degrees Fahrenheit 
in M 


ost I from ; ninum The material is now available in develop 





ment quantities and can be used as a jet 
engine lubricant and as a high-tempera 

104,000 pounds ar iff iz ture hydraulic fluid 
iamond-shaped 


aluminum pat ‘re shipped High-Performance Alloy.—//aynes Stel 


1 abroad ) k lite Company, Kokomo, Ind.. is now roll 


ing its Haynes 25 alloy into sheets as thin 
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as 0.010-inch for missile and aircraft 
and for chemical equipment. TI 
cobalt-base alloy containing chromium, 
nickel, and tungsten. Because of the high 
vield strength of the alloy, the cold rolling 
done at very high pressure. The cold 
rolled sheets, wher iven an aging heat 
treatment, have ; strength of about 
180,000 pounds per square inch, resist 
oxidation, and 1.800 


degrees Fahrenheit 


Miniature Ball Bearing. 

miniature ball bearing made by 

Industries, Inc Manhasset, N. Y., with 
the outside diameter of the bushing only 
0.3125-inch, there are three ball circuits, 
each circuit having a minimum of 16 
stainless-steel balls [The outer sleeve 1s 
ilso of stainless steel, and the ball retainer 
is brass. The shaft diameters are 0.1246 


and 0.1871-incl 


Nylon Hinge 
ration, Bainbridge 
line of nylon hinges 
molded together 
pin, The hinge 
ind nonstick il 


nditior 


weather co 


New Semiconductor 


luctor material tha 


iting temperatures 


an indiut 
yy chemical! 


igh-purity af 


Fused Shapes 
OW being 
rporation, 
that permit 
casting metals 
turnace fhxture 
large as six feet 
thick have beet 
epeated heating 
2000 degrees |! 
ing 
The shy 
12 to 18 
1,500 pounds per square 
pressive strengtl f 20.000 
quare inch | 
legrees Fahrenheit. Porous casting 


1 porosity of 50 to 60 per cent, al 


nade. 


Plastic-Lined Pipe——To replace alloy 


ipe for carrying corrosive liquids , 


; 


Laughlin teel Corporation 


Poet 


burgh, Pa., is now producing resistance 


welded carbon-steel pipe lined with pol 


vinyl chloride plastic. It ha 

coefficient of friction and thus less 
istance to flo \ than the alloys it re pl 
The pipe, called Jal-Jacket, comes 1 


20-toot lenet 
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research 
& development? 


Some people see that some smaller R&D firms can 
rally greatly diversified capabilities and, at less 
expense, better focus these capabilities on the problem 


that needs to be solved now. 


Some people see an answer to only a portion of an 
engineering problem, without scanning the whole 
picture to see what the answer will be good for after 


it has been developed. 


Lots of people see in WTA a smaller R&D firm 
that does have an extraordinary range of capabilities 
which have been successfully focused on unusually 


tough engineering problems—with the whole picture 


in mind! 


Lots of people see WTA as a wonderful place to 


work! 


Lots of people are looking at WTA with new 
insight. You may find it to your everlasting 
advantage to look at WTA to see what you see— 
whether you are looking for a sound solution in 


engineering, or a better job! 


research testing 
design development 


Write for brochure 
WASHINGTON 


TECHNOLOGICAI 
ASSOCIATES, I! 


prototypes 
production 


979 Rollins Avenue + Rockville, Maryiand+HAzeliwood 7-7550 
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ssure of 1,000 pound per square 
The temperature limi jowever, 1S 


degrees Fahrenheit 


Polyethylene Pipe.—) ardley 
mpany. Columbus, Ohio 
line of plastic ‘ that 1] ithest 
ine Of plastic pip it will withstat 


vorking pressure of 60 pounds per squars 


nch at a pumping water level of 150 feet 
The plastic used in the pipe is a higl 
lec! + ] +} ] } } 
molecular weig polvethvlene, wi the 
molecular chains averaging about 70,000 


carbon atoms in length, produced by tl 


hed Chemical Corporation, New York 
N. Y. The pipe comes in 1-, 1'4-, and 1 
inch sizes and is provided with nylor 


DC POWER SUPPLY 


fittings. 


: Crvstalline Plastics.—Since the success 
Typical Motoresearch j > ful introduction of one crystalline 
Equipment For - much investigative work has | 
Specific Applications 


een done or 
t! . nolvc 1] } 
the matter of a polycrystalline phase 


tt ' 


er plastics to broaden the field of us« 
Conventional plastics are amorphous, ot 
irregular mixed structure of amor 

pl and crystalli This gives onl) 

ENGINE GENERATOR noderate nsile strength, a creep that 


permit heavy load bearing 


softenin gz range and brittleness 


vatlable- ©. 


RESEARCH and PRODUCTION FACILITIES hic su 


but the process i 


for Electrical Power Systems > shapes je 
to meet Military Specifications doing some research on the erystalh 


methox 


Motoresearch electrical equipment and power systems are de- 
signed and produced to meet unusual requirements. Our facilities 
include original development, production to existing design and  eclaliiehieielaieialt aitiiiaias Gaia 
the ability to modify for specific application. will »btained proper selectior 
catalysts 

Typical Motoresearch equipment is illustrated. Direct current 
Power Supply is a component of Air Force Ground Control Teflon Piston Rings 
Approach System. A requirement for very close regulation under E. I. du Pont de Nemours « mpar 
extreme conditions prompted the development. High Frequency peers Seve Gees Tt Tene 


tetrafluoro ethylene) pistor rings last 


Motor shown is for turret fire control. It develops 4% HP and cl ” ¢ ;, eens 
is much as 2U times longer than cast-1rort 

weighs 2.5 pounds. Engine Generator is a self-sufficient 400 cycle vines for compres 1 a temperature 
power unit for Military application. Similar equipment includes range from minus 320 to plus 500 degrees 
Motor Generators, Control Units, and Geared Induction Motors. Fahrenheit y found that in a con 

pressor where there was exposure to wet 

Send us detailed specifications and schedule quantity needs for hydrogen at a pressure of 4,500 pounds 

your weapon system or related application. We will appreciate per square it on rings could 


: . . replace 26 cast-iron 
the opportunity to offer a proposal for your consideration. —— 


Elastic Cast Iron.—General Motors 

AN Foundry Division has developed a cast 

omp iron that has a strength and an elastic 

sEARCH modulus nearly equal to cast steel, witl 
jlone castability much superior to that of steel 


1600 JUNCTION AVENUE, RACINE, WISCONSIN |! ito", called Centra Steel, contains 


1.70 per cent carbon, 2.25 silicon, 0.40 
Gearmotors and manganese, 0.01 boron, 0.10 sulphur, and 
Special Electrical Equipment Manupacte vend 0.05 phosphorus. As cast, the material has 
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OICE 


OF A GUIDED MISSILE 


This is a missile-borne transmitter. It is the “‘voice’”’ 
of a missile in flight . . . part of a new radio-inertial 
guidance system developed by Bell Telephone Labo- 
ratories for the Ballistic Missile Division of the 
Air Force. 


This versatile system helped deliver the nose cone 
of a Thor-Able test missile precisely to its South 
Atlantic target area—5000 miles from Cape Canav- 
eral, Florida. So accurately was the nose cone placed 
that a waiting group of ships and planes retrieved it 
in a matter of hours. It was the first nose cone ever 
to be recovered after so long a flight. 


The command guidance system which made such 
accuracy possible combines precision tracking radar 
with a special Remington Rand Univae computer. 
Fed a steady stream of signals from the missile- 
borne transmitter, the ground-based equipment com- 
pares the missile’s flight path with the preselected 
path. Corrective steering orders are computed and 
transmitted automatically to the missile. The ground 


September-( Ictober 1959 


Edwin Felch, project director in charge of developing the 


Titan guidance system, holds the “voice” of the ICBM 


station monitors the progress of the flight continu- 
ously and obtains immediate evaluation of missio1 
success. And since the principal control equipment is 
kept on the ground, expendable hardware in the 
missile itself is minimized. 


This radio-inertial guidance system is a product 
of the Bell Laboratories-Western Electric develop- 
ment-production team. It is in production at Western 
Electric for the first operational squadrons of the 
Titan intercontinental ballistic missile. 


Bell Labs scientists and engineers developed the 
world’s most versatile telephone network and much 
of our nation’s radar. They have constantly pio- 
neered in missile systems. From their storehouse of 
knowledge and experience comes this new achieve- 
ment in missile guidance. 


BELL TELEPHONE LABORATORIES 


World center of communicatio? } arch 


and de ve lopme nt 





CLEVELAND CONTAINER 


We manufacture spools and cores in 
a wide range of sizes suitable for 
rubber tubing . . . plastic film .. . in- 
dustrial tape . . . and for various types 


of wire, cord and ribbon. 


Usually of multiple layers of high 
quality chipboard . .. also can be 
made of jute or kraft when extra 
strength and rigidity are required . . . 
all closely butted and evenly bonded. 
Your trade-mark can be printed on 


the inside of cores. 


Our production facilities provide eco- 
nomical runs in small as well as large 
quantities. We will gladly supply all 


particulars. 





PLANTS & THE SALES 
SALES OFFICES: OFFICES: 
CLEVELAND NEW YORK City 
oOETReoit WASHINGTON, D.C. 
CHICAGO CO. = rocnesten.w.¥ 
mneenrens 6201 BARBERTON AVE. + CLEVELAND 2, OHIO 
10S ANGELES 

ALL-FIBRE CANS + COMBINATION METAL AND PAPER CANS 


. 
PLYMOUTH, WIS ABRASIVE 
JAMESBURG.N. 2” SPIRALLY WOUND TUBES AND CORES FOR ALL PURPOSES. DIVISION 


OGDENSBURG, N.Y CLEVELAND CONTAINER CANADA, LTD. ‘ siemens ‘ 
Plants ond Seles Offices: TORONTO AND PRESCOTT, ONT. Soles Office: MONTREAL 





WEST HARTFORD, 
CONN. 
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a compacted carbon similar to that 


malleable iron 


Silver-Lithium Alloy.—//andy & /lar 
man has found that the addition of smal 
amounts of lithium to standard silver 
brazing alloys increases the fluidity and 
wetting properties and makes them suita 
ble for strong brazing of stainless steels 
without the use of a flux. It also was 
found that silver-lithium alloy with 2 to 
3 per cent lithium gives a good bond for 


titanium. 


New Glasses \n entirely new seri 
of glasses with very low melting points 
that can be poured easily for encapsulat 
ing electronic devices, or vaporized and 
condensed as thin films, has been devel 
oped by Be ll Tel pi ¢ l foriws 
Inc., New York, N glasses so far 
made have 1 ng pol ranging fron 
260 to 660 degrees Fahrenheit. They are 
compounded with various amount of sul 
phur, selenium, t 
formulations cat 
requirements. 

Some of the glasses are semiconductors 
and seme are insulators. Those containing 
selenium give high adhesion to metals and 
to other ceramics All of them are re 
sistant to water, acid ‘ t and dilute 
alkalies. Unlike 
they will resist t 


acid. 


High-Temperature Insulation 
The proble m of meeting tl high-ten pera 
ture requirement | 
missiles and other militar) t has 
been solved by Unit 
Inc., Pasadena Calif., 
braided silica fiber i 

can be 
ised with the sili rai r tempera 
tures to 500 degrs 
sulation is very fie 


characteristic. 


Atomic Thermocouple 
Scientific Laherator has developed 
thermocouple for com 
into electrical energy The coupl 
essentially of a cylinder of uranium 
bide and : mized sit metal as the 
second elemet | sm laboratory 
model, when at 
heat of a reactor cor Watt 


+ 


with a curret 


Vacuum Cadmium Coating 
embrittlement, which has beet 
disadvantage 1 | use f 
ing for the corrosiot 
trength steel 
landing-gear 
vated by the National Kk rch rpcra 

Newton Highlands s.. by apply 


ing the cadmium ¢ ing by the vacuum 
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T/i combat surveillance 


Stay ‘home’ and see more 


Aggressor terrain 2nd positions are open secrets to Tl-equipped recon 
drones and snooper aircraft. Field commanders can now reconnoiter “in 
person” far behind aggressor lines without leaving field HQ. Instant, accu- 
rate, continuous data on thousands of sq mi of hidden territory can flow 
into headquarters in the time one foot patrol could complete its mission. 
Hundreds of targets can be spotted, evaluated and brought under fire in 
the same time interval . .. most of them within seconds after detection. 
Sap This capability exists now at Texas Instruments. For detailed dis- 
cussion, military and industrial personnel with need to know please write or 
call: SERVICE ENGINEERING DEPARTMENT. 
RESEARCH/DESIGN/DEVELOPMENT/MANUFACTURING of systems for: Air traffic control @ Airborne 
early warning @ Antimissile @ Antisubmarine warfare e Attack control @ Countermeasures @ Missile systems 


Navigation e Reconnaissance e Space electronics; and on detector cells, engine instruments, infrared, intercom, 
microwave, optics, radar, sonar, telemetry, time standards, timers, transformers and other precision device 


TEXAS <. INSTRUMENTS 


a INCORPORATED 
: 6000 LEMMON AVENUE 
DALLAS 9, TEXAS 


APPARATUS DIVISION 


[net ee ne sim arn ateab ee eer Seen 
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ROCKETS AND GUIDED MISSILES 


Alfred J. Zaehringer 





Astronauties.—Project Mercury, — the et in diameter. The second stage will cates that reaction controls could compete 


1 satellit rogram, has en- be a modified Titan second stage some with conventional aerodynamic controls 
pilot-training ase. Candidates hat longer than the regular 54 feet and for use within the atmosphere. 

basic science, space-flight ll be feet in diameter. Second-stage Lift or thrust augmentation for super- 

familiarization, Mercury capsule opera- t will be 360,000 pounds. The first sonic vehicles at high altitudes is possible 

tion, participation in the actual develop- wi as will use liquid oxygen simply by burning fuel on aerodynamic 

ment raining in aircraft flights, izer and a hydrocarbon fuel surfaces. Harvard University and NASA 
launch crew and he third stage will be the Centaur have been working with this technique 

vill fly in aircraft with 2 engines delivering 30,000 Getting back from a 325-mile-high orbit 

s tests. Due pounds’ combined thrust. Its diameter als to a stable 60-mile-high orbit takes about 

ight-free le will be 10 feet. This last age will u 65 pounds of propellant fer a 1,250-pound 

oxygen and liquid hydrogen fu atellite. Cook Research Laboratories then 

} 3-stage Saturn will weigh about 580 suggests that the descent to the surface 

delivered to NASA at Wallops Island, ons at launch, 500 tons of which will be “an be made by application of additional 

Va., for tests on parachute deployment of _ propellant. It will stand about 200 feet thrust, increasing the drag area, or gen 

ules and to study effects of accelcra tall, nearly half as high as the Washing eration of lift and induced drag. Avco 

i rockets c ton Monument. A fourth stage, ; proposes a_ stainless-steel umbrella-typ 

delivered, will ul selected, may be added later for I drag brake for a llite which offers a 

20 to 1 variation in drag. The systen 

primates e fi age c wil . ti would weigh 500 pounds and would allow 


ve return of a 2,000-2,500-pound satel 


all-solid rocket eC n 175-fe rv OV t 
nodified Sergeants 1 ing npleti« fedst 1 lite from orbit. This compares with the 
1.100 pound retro-rocket system to bx 
around 472,000 pounds ; t 1 | ans F "an: T in Project Mercury 


is 44 feet | wher a 305-foot self-propelled s \ \erodynan ic tabilization of 


be built to handle hug for a satellite rbiti below 300 
committed to date fo i might take the form of a trailing b: 
or even a rudder. Douglas Aircraft 
late 1960 u poses this method 
able to orbit a communica Additional detail have been 
wou d come ( I] we ig! ing seve ral tons at al by Crem ral I le tri ompany concerning 
Atlas titude some 22.000 miles above the earth ablation and | nk nose cones. The 
result in a 24 hour orbit the nose cones pl 
stationary orbit—since the satel warheads of 


remain fixed in relation t d enter the atmo 


ie equator. Sucl Ih their targets. Typical speed 


n essential part of a wor are Mach 24 with gas temperature 
communications systen 13,000 Fahrenheit. Heat transfer t 
listic missiles is around 2,000 B.t.u 
luction r «a | ‘ square foot of m cone area Now 
I production for tl ICBM’s are nickel 


plated copper cor The Jupiter 


Aerodynamics.— Ret 


however, uses a plastic nose 
burns away gradually in layers 
pace 

accomplis t} f Missiles.— Methods for countering hos 
retractable paddles or a movabl 1 tile ICBM’s are being studied by ARPA 
Such systems might be useful n under Project Defender with allocations 
returns from the moon, f can near $208 million. Biggest push is the 
using aerodynamic lift, the range Nike Zeus antimissile rocket missile. The 
reentry angles is gr in Zeus system might be ready by 1963 if the 
vy modest lift-to-drag i go-ahead is given now. However its effec- 
or return from tl 1 1 or tiveness has been questioned, and other 
the need for nultiple-pass “blue-sky” proposal are being sought 


braking is eliminated These include electromagnetic (“disinte- 


or “death-ray”) beams, antigrav 





Scientists at the University of Michi grator’ 


gan find that side jets offer a sizable and ity, shielding, and satellite countermeasure 
useful interaction force (enough f con systems. Total cost for the Nike Zeus Ssys- 
trol purposes) in supersonic vehi ‘ tem has been estimated at over $5 billior 

' 


iltitudes up to 100,000 feet. Such controls though to date only a few millions have 


rockets, but this study indi been spent on it 
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Above are three stages in development, showing Stavid advances in high density 


packaging. Result: less cost/volume/weight 


Unit A, a portion of a guidance system developed i 55. was redesigned by 
Stavid in 1958 to adapt it to mechanized m techniques. Although no 
volume reduction 


Unit B 


h the lid components 


attempt was made at miniaturization Stavid 
and a 6 veight reduction ind added 

Unit C is the package, miniaturized throug 
and mechanized 


to 


As a result of years of experience in designing for se1 


assembly, Stavid has developed an important capability 
and at the same 1¢ providing g 


it of reducing 


volume, weight and production costs... 
reliability, producibility and maintainability in all types of electronic equipme! Engineer, 
deve pment 


including the most sophisticated systems 


OTHER STAVID PROJECTS INCLUDE: 
Video Distr tion System ¢ Precision Pulse Measur 


STAVID Engineering, INC. >iissies, sew sersey 
mag y tive KELeacbionics rT 


ng Set * Go No-G 





Outstanding engineers and scientists are invited to inquire into opportunities 
on Stavid's atlvanced systems engineering teams 








ARMAMENT ELECTRONICS 


W.H. Van Vliet 





Height-Finding Radar.—The Federal visual cues, a radar system is being de tions of the body having adequate blood 
\viation Agency, at its experimental cen veloped and tested by the Bell Helicopter cooling are not seriously affected; how 
ter at Atlantic City, N. J., is installing an Corporation for the ANIP. The system ever, other portions of the body having 
air height surveillance radar (AHSR-1) will be used primarily in helicopters and nominal blood cooling may suffer serious 


employing a 150-foot, 3-sided antenna. will furnish an instrument capable of pro- damage, such as the eyes and other organs 
Chis antenna will provide height informa- viding obstacle information close to the Rome Air Development Center has re 
tion on commercial air traffic within a ground in all weather conditions, allowing cently issued a document setting forth safe 
range of about fifty miles. The W. L. helicopters to be flown in rugged moun limits of radiation and a fermula estab 
Maxson Corporation of New York is de tain areas and in low-altitude operations lishing safe distances 
veloping this system, and prototype deliv- during bad weather. 
ery is scheduled for late 1960 [his system will operate over a range Solar Cells.—A_ high-efficiency  silicot 
of about ten miles for ground mapping solar cell has moved from the development 
Soft Lunar Landing.—Wright Air De- and up to five miles for obstacle clearance stage into production without any loss 1 
velopment Center is developing a flight Che radar antenna will mount on the top energy-conversion efficiency. The Semi 
ontrol and guidance system suitable for of the helicopter in a radome. The display conductor Division of the Hoffman Elec 
soft landing on the moon. A development f this system will feed into the vertical mics Corporation is manufacturing 


contract recently was awarded to Sperry _ situation display which will give a picture these devices which will convert about tet 


Gyroscope Company by the Air Force for of the terrain similar to that shown on a per cent of the sun’s energy striking 


study and development purposes. planned position indicator. silicon cell directly into electricity. These 


the 


cells will be used to power electrical guid 

Analog Flight Display—The contact Satellite Radar.—The National Aero ance and communication systems of satel 

analog flight display system being devel- nautics and Space Administration has as lites and space-probe vehicles. It is antici 
1 t 


] rf become 


oped jointly by the Army and Navy to a goal a meteorological satellite equipped pated that use of solar cells wil 

further the use of advanced ideas in the with radar to measure weather conditions widespread in the future as power gener 

long-range Army-Navy Instrumentation around the globe. The strength of a radar ators 

Program (ANIP), soon will be flight echo return will give an indication of mag 

tested in the Navy's Air Development nitude of weather conditions which would Radiation Gap.—T} an Allen radia 
+h h 


Center at Johnsville. Pa. This new sys be very promising for weather prediction tion belt which en | s the earth ha 


tem, the contact analo 


r flight display, on a global basis some gaps between the inner and gutet 


provides the pilot with a 3-dimensional layers which have been inexplicable unt 
Near Misses.—The Navy's Bureau « recently. Parti xplanation of this gap ir 


view of his aircraft’s course along visual 
\eronautics is sponsoring development ) the 1 iwdiatior ] } R heen offered 

, . , . . . new svst for meas T latin ‘ | ¢ j 

ultitude, and approach. The aircraft itself a new system for measuring relative \ Lockheed Aircraft Corporation. It is | 


cues which establish velocity, rate of turt 


trajectory, and distance by which ; d that this phenomenon is du 


I 
t 


. s anes 1 . 
nissile or projectile will pass a d . Capetown Anomaly—a 


symbolized by a _ conventional 
visual 

displayed in ref target. The system, being develop \ 1.000 miles long and 300 miles wide in the 

. \erojet General, is called “iretrac nd rth’ | ar the southert 

in the VHF band. The ai rne i F Afric: is | 1 that Var 


the system, which weighs ; 1 1 radi: articles, ; } reflec 


Chis device, a logical 


fillment of the more ambitious ANIP, will . 
iid man in tighter control of the aircraft twenty pounds, will be installed in ; 
luring visual flight as well as during in- ata derived from the system’ 
trument flight. The device also will pro telemetered 


e common it i le On whicl will di 


rect the aircraft toward a predetermined 


] 
i 


t 


target or landing situation. The tightening 


Sun Pictures Office of Naval Re 


the man-machine loop will make for . — = , ; 
ss 2 RF Radiation Hazards.—The Nation search. by means of a specially develon 
more effective and safer flight under Insti . Healt! - ; , + ahs 
nsti > oO ¢ “ent erimetr ‘ ‘ . 1 . F 

instrument conditions ae aith recently experimented camera and film mounted in an Aer 
: vith exposure of experimental ar t toe FEt eacket ent] _— oe 
In addition to the analog presentat ee-Hi rocket, recently obtained detail 


: rods . ’ neo : 1 
itensity radio waves os a photographs f the entire sun These 


exposure of ie brain of a monke' photographs : h ultraviolet 





UHF radiations from a ly low i originating in the outer portions 
power ground transmitter can cause cor he solar at 


vulsions and death after about five mit altitude of overt 


Irmament 
mmand, and 
ns Division, wee 

is Rome Air Development Center h n Ion Engine. ional Aeronautic 
enawmecr in the Cali- doing considerable experimentation in thi and Space Administration’s Lewis Re 


kheed Aircraft Cer- 


field, : 1 it hi been known that ni search Laboratory wi oon test an tor 
body temperatures can be raised > engine producing about < kilowatts of 


posure to high-intensity radar. Those p power and about 0.1-pound of thrust 
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Motorola Military Research Report—Solid State Electronics 


a 


Dr. Daniel E. Noble a4 = 


Executive Vice President* 4 € 


Motorola, Inc. 


“In this new era, Solid State Electronics will spread 


its influence to every form of human endeavor and 


will contribute substantially to scientific achieve- 


ment in all fields.” by Wb 





John C. Cacheris, right, manager of the Microwave 
Applications Laboratory, and a member of his staff 
inspect a parametric amplifier, one of several devices 
now being produced by Motorola’s Solid State Dept. 


James R. Black, manager of Motorola Microelec- 
tronics Laboratory, heads work which leads toward 
the mass production of economical microelectronic 


components so small that several would fit on the 


period that ends this sentence. 


Ferrimagnetic principles are demonstrated by scien- 
tist in charge of Motorola’s Solid State program, 
Dr. H. William Welch, Jr., director of research 
and development, Military Electronics Division. 
Dr. Welch as a University of Michigan professor 
established that school’s Solid State laboratory and 
introduced new curricula in Solid State devices and 
their applications. He holds an I.R.E. Fellow Award 
for contributions to development of solid state devices 


and microwave tubes. 


; 

Typical of solid state materials now being offered for 
sale by Motorola are these ferrite rods and bars being 
examined by Donald L. Fresh, manager of the Solid 
State Materials Laboratory. 


Imaginative leadership plus the most modern of laboratory facilities 
have helped foster a creative environment that is attracting top talent 
to Motorola. Here, Dr. Arthur L. Aden, associate director of research 
and development for Motorola’s Military Electronics Division, shows 
a new member of his staff equipment for photographing printed cir- 
cuits. Dr. Aden welcomes inquiries from qualified engineers and physi- 
cists who would like to join his department. 


le 





How Solid State Electronics 


is shaping the future 


MILITARY ELECTRONICS — industry 


as well—is being radically changed by 
rapid advances in solid state technology. 
Predicted for the near future are com- 
puters small enough to fit in the palm of 
a hand, receivers that will detect the 


weakest signals from distant satellites. 


Motorola’s highly experienced Solid State 
Department, in close cooperation with the Semi- 
conductor Products Division, is advancing the 
state of the art on several fronts, one of the 
most promising of which is microelectronics. 

By making use of crystalline functional cir- 
cuit elements created in volume quantities by 
surface etching or film deposition methods, 
Motorola researchers anticipate they will soon 
be able to design equipment with component 
densities of tens of millions per cubic foot. 

This high density will result in a great 
reduction in systems and computer size coupled 
with a significant increase in reliability, and 
it will lead to the development of self organiz- 
ing computers for such complex tasks as the 
solution of military logistics problems and 
space guidance. 

In microelectronics and in other areas, 
Motorola scientists, including those of the 
Semiconductor Division, are investigating the 
ferroelectrical, ferrimagnetic, piezoelectrical 


and pyroelectrical characteristics of monocrys 


talline and polycrystalline solids. New mate- 
rials possessing these useful characteristics are 
created and produced in the Materials Labora- 
tory, Typical applications: newly developed 
ferroelectrical or piezoelectrical materials to 
be used in transducers for submarine detection. 

\t present, the Applications Laboratory is 
making extensive use of ferrites and semicon- 
ductors in the development of broad lines of 
isolators, circulators and parametric ampli- 
fiers. The latter device has already demon- 
strated its worth in satellite-tracking radars, 
IGY research receivers, uhf television receivers 
and radio. In the study and design stage are 
new and advanced ferrimagnetic devices such 
as microwave switches, ferrimagnetic limiters 
and semiconductor switches. 

Still another research frontier where strik- 
ing preliminary results have been achieved is 
a low-voltage facsimile paper for the transmis- 
sion of teletype and other information. Appli- 
cations in the fields of combat surveillance, 
logistics control and other important military 
programs are foreseen, 

Military Electronics Division’s expanding 
capability in solid state electronics is described 


in anew booklet entitled: “Solid State Frontiers 


at Motorola?’ Request your copy from Technical 


Data Service, Motorola, Inc., Military Electron- 
ics Dir ision, 8201 East Me Dou ell Road. Se olts- 


dale, Arizona. 


MA MOTOROLA 


Military Electronics Division ( «<. PHOENIX « RIVERSIOE 


Engineers and Physicists interested in career opportunities are invited to write 


Motorola, Inc., Military Electronics Division 


or 
» 
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SPACE ARMAMENT 





Stabilized Nose Cone 

On July 24, 1959, an Air Force Thor 
IRBM nose cone achieved the first known 
fully stabilized space flight controlled in 
[he stabilization was con- 
took 


from a 


all three axes 


firmed by a 16-mm. camera which 


movie footage of the earth 


of 316 miles and a fully instru 


telemetry system which relayed 

back to Air 

stations along the Atlantic 
| 


Using the most advanced control equip 


information Force tracking 


Missile Rang 


ment, the General Electric-built reentry 


vehicle took fixes on the sun and on the 


earth’s horizon to lock itself automatically 


into a completely stable position during 


y} 


the flight throug space 


Stabilization of the vehicle was achieved 


by two infrared sensors and a sun de 


cross-correlated stellar and 


tector which 


earthbound coordinate points. The sen 


sors aligned the vehicle between the two 
opposite horizons of the earth 90 degrees 
stabilization on the pitch 
(back forth) 


completing the 


apart tor (up 


and down) and yaw and 


axes. The sun detector 


third axis spin then went into a pro 


grammed scan for fifteen seconds before 


locking onto the sun 


Both the and the detector fed 


sensors 


their information to a central computer 


within the vehicle; the computer in turn 


controlled six pneumatic jets which cor 


rected the course of the vehicle to the 


desired stabilizer axis. It took approx! 


mately 280 seconds after separation from 
the reentry ve 


booster before 


stabilized 


the Thor 


hicle was fully 
operated on the 


sensors 


The infrared 
principle that there is much infrared light 
little 


from the earth, but very 


When the sensors picked up 


I diated 
from space 
1 combination of high and low readings 
that it aligned 


the computer knew was 


vith the two horizons of earth Deviation 


from this position was reflected in the 
frared readings, and the computer acti 
vated the compressed-gas jets to realign 
he vehi le 

The sun detector which eliminated spit 
from the flight of the vehicle focused the 
ravs of the sun on special heat-sensitive 
electrical resistances 
change w When the vehicle 


tarted to spin, the detector turned away 


materials whose 


} 


; 
en exposed 


from the sun and the voltage changed 


Again the computer instructed the jet 


ozzles to correct the situatior 


Movie film taken from the reentry 


296 


le was contained in a capsule which 
was ejected just prior to impact. It was 
recovered off the island of Antigua, 
marking the fifth consecutive recovery of 


data capsules by the Air Force. 


Satellite Interceptor 


\ $600,000 contract I 


calling for a de 
tailed study of a satellite interceptor sys 
tem has been awarded to the Radio Cor 
poration of America by the Advanced 
Research Projects Agency of the Depart 
ment of Defense. 

ARPA’s Project Defender, 


first comprehensive in 


\s part of 
this will be the 
vestigation of a defense system capable 
of dealing with possible hostile satellite 
vehicles and is expected to provide the 
information required to design a system 
which would become operational during 
1965-1970 


The RCA 


a detailed technical evaluation by 


contract was awarded fol 


lowing 
ARPA of general satellite intercept stud 


ies pertormed both independently and ur 


der Government sponsorship. If the RCA 


study proves that such a system is feas 


ble it is expected that competitive 


will be requested for further rese: 


and development 


Communications Satellite 


Three contracts for the desigt 


velopment of a delayed-relay com: 


satellite, to be known as Project 


tions 
Courier, have been awarded by the Army 


Signal Corps for the Advanced Research 


Projects Agency. Firing of a satellite to 


test the capability of Project Courier is 
expected to take place within a year and 
at a relatively low orbit of 500 miles 


Philadelphia, Pa 


Philco Corporation, { 


$3,614,415 
package 


was awarded a contract for 


the communications Interna 
tional Telephone and Telegraph Company 
Nutley, N. J., received a $4,046,119 cor 
tract for the communica- 


Mel 


Fla., was awarded a $1,283,740 


gre und based 


tions stations; and Radiation, Inc., 


bourne 
contract for the ground-based antennas 
Project Courier is planned as a delayed 


1 


relay communication package aboard a 


atellite, designed to transmit 
100-word 


messages be- 


500-pound 
and receive as many as twenty 
per-minute teletypewriter 
tween two or more ground-based stations 


As the 


ground statior 


satellite passes over or near a 


plans call for messages to 


be transmitted to the satellite relay, where 


they will be stored on magnetic tape. 


Later, when the satellite arrives over or 


near the ground station to which the mes 
sage traffic is addressed, that ground sta 
tion will trigger the satellite relay with a 


command signal 


Simulated Space Flight 


Volunteer Air Force pilots have been 


carefully screened and a group selected 


which two will be drawn for 


the first U. S 


Irom men 


experiment in long-term 


simulated space flight. The Department 


of Astroecology of the Air Force’s School 
of Aviation Medicine plans to confine the 
two volunteers in a space-cabin simulator 
for a period of thirty days 

The simulator, a 7-ton device 8 feet 
high and 12 feet long, is now 90 per cent 
completed at Minneapolis-Honeywell's 
\eronautical Division plant in Minneapo 
lis. As soon as the equipment is thoroughly 


trained in its 
} 


and 
first 


conducted to 


tested operators are 


use, the 30-day experiment will 


record psychological and 
physiological stresses on men in space 
Despite the physical problems of living 
extended 


in cramped quarters for an 


period, space-medicine researchers expect 
the greatest stresses to be 
As a 


the astronauts 


psychological 
result of technical developments 
able to 
the same air and drink and 
Solid 


will be breathe 


and rebreathe 


redrink the same water wastes 


will be dehydrated and burned in an in 


cinerator and the gases produced disposed 
All that remains 


amount of 


of with an afterburner 


from this process is a small 
tine ash 
system of controls 


4 complex auto 


matically pumps in oxygen when needed 
reduces carbon dioxide through the use 
chemical absorption beds, pumps in 
if and catalytically 


nitrogen if required 


filters carbon monoxide. Food for the 


simulated trip will be nonperishable, so 
refrigeration is not required, but a heat- 
ing element will be provided to warm up 
soup and coffee. Cabin pressurization can 
be varied within a range of sea level to 
28.000 feet. 

For their daily needs the space travelers 
will be allotted two quarts of water and 
3,000 calories of food They will have two 
cubic feet of space, about the size of an 
overnight bag, to store their clothes and 
about two cubic feet of storage space for 


personal belongings 
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The care and feeding of a missile system 


utilization and cr 
THOR, Nike HER 
1 ad 


to operational 


£ 5 


f 
rl 


ex per 1ience 


company with unn 
Alfred J. Carah, Chief Design Engineer, discusses the ground installation 
requirements for a series of THOR-boosted space DO UG LAS 
probes with Donald W. Douglas, Jr., President of 

MISSILE SYSTEMS & SPACE SYSTEMS @@ MILITARY AIRCRAFT M JETLINERS ff CARGO TRANSPORTS &@ AIRCOMB Ml GROUND-HANDLING EQUIPMENT 


September-October 1959 








CAPABILITIES FOR DEFENSE ; 





FROM THE SEA 
COMES A MA, 










A BROAD WESTINGHOUSE 





IMAGINATION: Westinghouse developments in scanning systems, 
cells and special circuitry make possible detection of submarines ina 


tactical environment. 


Developments in computer techniques and components provide the 
means for fully integrated ASW weapon systems, assuring early de- 
tection and sure kill. Typical is this new digital computer from the 
Westinghouse AIR ARM DIVISION 


ASW SYSTEM CoORDINATOR 


Avy borve 





The environment of the sea favors the submarine. This 
makes antisubmarine warfare—from detection to kill— 
one of the most formidable tasks faced by the U.S. Navy. 
Missile-firing nuclear subs further complicate this acute 
defense problem. ASW calls for all the imagination, skill 
and resourcefulness that industry, in its assisting role, 
can bring to bear. 


Westinghouse is engaged in a program to help our forces 
deal with this increasingly urgent challenge. The cor- 


poration’s facilities—from research laboratories to manu- 


facturing divisions—are working to help solve this threat. 








ASW PROGRAM 


RESOURCEFULNESS: From Westinghouse RESEARCH LAB 
ORATORIES comes special knowledge needed for the ASW 
program. An example is fundamental work aimed at under- 
; standing underwater sound “scatterers,” 

SKILL: New radar equipment is in the design and test stage at the AIR ARM and 
ELECTRONICS DIVISIONS. These Westinghouse radar developments will add 
effectiveness to ASW search and detection operations ina manner and to a degree 


never before achieved. \ ' > = 5] 
2° : ° . / %» <* ~ 
- e TOR > > 4 owerful ’ 
The precision-guided ASTOR torpedo system, provides a powerful weapon in ( S { | nN | ] ou S e 
& 


effectively attacking enemy submarines. The ASTOR was designed and built for 


the Navy by the Westinghouse ORDNANCE DEPARTMENT. 
a —< a ee DEFENSE PRODUCTS 


waren . ace nee: 


1000 CONNECTICUT AVENUE, N.W., WASHINGTON 6, D.C, 


you CAN BE SURE... iF 1TS Westinghouse 





m—vie 


ROAD MAPPER 
FOR THE X<-15 


Texas Instruments roof prisms share a vital role in 
mapping a safe landing course for the first manned space 
craft. Installed in a photographic system aboard a 
Douglas A3D-2P, these prisms recorded landmarks that 
will guide the X-15 pilot in his return to earth. Accurate 
photo mapping at 600 miles per hour requires exception- 
ally high quality optical components. This roof prism, for 
example, has angles that must be held within seconds of 
arc. Difficult to manufacture? Not for TI craftsmen... 
tolerances such as these are met everyday at TI in 
production quantities. 


Leading designer and producer of silicon, germanium, 
quartz and other optics for military and commercial uses, 
TI has intimate familiarity with unusual materials suited 
to specific portions of the spectrum. In one of the nation’s 
best equipped facilities, TI craftsmen grind, polish and 
coat precision optics with the same care that goes into a 
“road mapper” prism. This team — backed by a full-time 
engineering service and high-speed computers — can meet 
your requirements in any quantity from idea to comple- 
tion. For detailed information about this technology, send 
for booklet “Precision Optics at Texas Instruments” or 
contact SERVICE ENGINEERING: 


TEXAS 


.e) 


OPTICS DEPARTMENT 


INSTRUMENTS 
INCORPORATED 


6000 LEMMON AVENUE 
DALLAS 98, TEXAS 





RECENT PATENTS 





Compiled by Melvin rd, patent att 
ney, Detroit, Mich. Copies of patent 
be obtained from the C ompiisstoner ¢ 


> 


tents, Washington 25, D. C., at 25 cents 


Flash Suppressor.—lU. S. Patent 

Issued January 27, 1959, t 
Richard V. ( itis issigned to the Sec 
retary of the Arn Chis invention pro 
vides a one-piece quick attachable flash 
suppressor for guns or other devices hay 
ing flaming exhausts The size of the 
device is such that it does not obscure the 


field of vision of the gunner 


Cartridge Ram Link.—!’. S. Patent 
2,870,682. Issued January 27, 1959, to 
Charles R. Bell, Engene S. Wassel, and 
Mitchell J. Shoelson. Assiqned to the See 
retary of the Army: This invention per 
tains to links for ammunition belts includ 
ing primers for percussive ramming. In 
uch links presently in use, the cartridge 
primer is exposed to the ignition of the 
link primer with consequent danger 
premature discharge of the cartridges. The 
present invention avoids the danger of 
premature discharge 

Gas Actuating System.—lU. S. Patent 
No. 2,870,685. Issued January 27, 1959, to 
Earle M. Harvey. Assigned to the Secre- 
tary of the Army: This invention relates 
to actuating systems for automatic fire 
arms which are energized by gases bled 
from the firearm barrel. With conven 
tional gas systems for firearms, parts of 
the actuating system are mounted to the 
barrel along its front portion and are 
actuated by gases bled from the barrel be 
fore the projectile leaves the bore. Gases 
act against the actuating parts with a ter 
rific impact, however, producing vibra- 
tions in the actuating mechanism which 
are transferred to the gun barrel, even 
though rigidly mounted. This causes in 
accuracies in the aim of the firearm. 

In the present invention, this difficulty 
is avoided by providing a gas-operated 
actuating system in which none of the 
parts is moved until after the projectiles 
of the exploded cartridges have left the 
muzzle of the barrel 


Decelerating Device for Air-Dropped 
Cargo.—| S. Patent No. 2,872,138. Is- 
sued February 3, 1959, to Richard Vogt. 
Assigned to the Aerophysics Development 
Corporation: 


dropped from airplanes by the use of 


Conventionally, cargo is 


parachutes. Since the required parachute 
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AGACS, Experimental Automatic Ground/Air 
Ground Communication System is a new concept 
in Air Traffic Control Communications to meet the 
accelerated pace of increased air traffic. Primary 
objectives are efficient usage of frequency spectrum, 
added safety through increased reliability and re- 
duced burden to pilot and controller, and adapta- 
bility to all classes of aircraft. AGACS provides 
compatibility with existing ground and airborne 
communication equipment, selective addressing of 
information, and a minimum number of frequency 
changes during flight. The system utilizes two-way 
time division data transfer over existing ground 


pronounced 
“AJAX” 





— ~ 
ay 


and air communication links to provide an auto- 
matic, mutual exchange of information. The air- 
borne facilities display to the pilot the last sig- 
nificant Air/Ground and Ground/Air message 
quantities, while the controller may recall from 
central memory-storage equipment the last Air 
Ground and Ground/Air message quantities for 
display. The AGACS program is still in the devel- 
opmental stage. In August, 1959, RCA provided 
initial models of both airborne and ground equip- 
ments for the Bureau of Research and Development 
yf the Federal Aviation Agency for extensive ex- 
erimentation and flight tests. 


RADIO CORPORATION of AMERICA 


DEFENSE ELECTRONIC PRODUCTS 
CAMDEN, N. J. 


Tmk(s) 








Recent Patents (Contd. 


’ a“ size varies iver 


the sinking spec 





Now Py 


desirable to minin 


shock-absorbing n rs are g 
provided on tl under si f tl 
Such shock-absorbing systems 


] 


pensive and result in additional weight 
In the present invention, decelerati: 

means are empl 1 which eliminate 
, 


need for shock al rbers. The deceler: 
} tion system used consists of a standa 
size rocket in combination with means for 


with the is li rage 
varying the 1 yt e rocket s« 


may be used 


D i Xi 75 conditions. 
horizontal optical ii 
4 di — Guide for Fin-Stabilized Ammunition 


. U. Ss 
offers you increased a oa ruary 10, 195 


and Nelson R 


ACCURACY Me sremen : ig Secretary of the ; 1 This a tio 


relates to spin-stabilized fixed-round an 


VERSATILITY munition of the tyy used in breech-loaded 
PRODUCTIVITY 


artillery weapons. The object of the inver 
t l bstitute for guide 

rails which will not require such precis« 

machining. This is accompli 

viding a center guide whi 

bore in a specially constructed tail 

projectile and which will remain 


' , 
cartridge case when the ojectile 
| 


Proximity Firing Devices 
ent N | 
1959. to 
the Secreta 
relates to proxin 
ing high-frequet 
e Automatic positioning can be changed instantly by wind-driver 


to manual operation arisen in the operation of aerial 


Projected optical setting direct reading to .00005 
for linear motions and | sec. of are for built-in rotary -tabl 


equipped Wi su firing evices 
electrical uctu 1 r unwanted 


pulses de ped by the spinning prope 


Linear optics provided with adjustable zero referenc 
Simplified controls functionally arranged for 
greater operating speed and efficiency 


he generator. The impulses 
ettective 


‘ in ] 
3” diameter boring spindle difficult 


Increased capacity: table size 
2354” longitudinal travel; 2554” vertical travel 
Hydraulic feeds and infinitely variable spindle speeds 
Rear support optional 


3934” x 32”: 2954” cross travel; i 


preset 


MBI has engineers available for consultation, guarantees tion on hese difficulties by 
service by factory trained staff, and stocks spare parts viding an improved shielding device w! 
New York.—Join the long list of leading aircraft and i T ical in its mechanical 
manufacturing plants throughout the United States which so that it n » installed on a bomb 
are using the horizontal optical jig borer. 


Demonstrations upon request 
at our conveniently located 
demonstration centers, 


' Chis invention provides an appar: 
M. B. 3 EXPORT & IMPORT LTD. molding or shaping plastic explosives suct 
A DIVISION OF MACHINERY BUILDERS, INC ee epee gmaie 


rods. The raw plosive material is pass« 
Grand Concourse, Bronx 51, N. Y. material is pa 


“Over 25 years’ experience in designing and building machinery.” 


between two grooved rollers having r« 


1 ~ 
ent sleeves mounte eon under tension 
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ELECTRONIC LIFE PRESERVERS FOR THE MISSILE AGE 


They're known as countermeasures 

To you, they could represent the 
difference between life and death 

Their job: to make missiles miss 

Active countermeasures may jam the 
radar which guides a missile. Or blind 
its electronic eyes. Or deflect it from its 
course. Or help seek it out and destroy 
it—miles from its target 


They Cannot Wait 


If an attack ever comes, there are only 
minutes in which to act 

ITT is one of the companies holding 
the stop watch 

More than 15 years ago, in fact, the 
Department of Defense anticipated mis 
sile warfare and assigned the ITT System 
to the development of countermeasures 

Since then, many have been perfected 
Others are now being tested. Still others 
are being rushed to completion Some 
are active countermeasures, Others are 


passive countermeasures, which record 
hostile electronic activities 

Hundreds of ITT scientists and tech 
nicians, specialists in fields such as 
physics, astronautics, electronics, chem 
istry and metallurgy, are devoting their 
energies to the job. 

At their disposal are the facilities of 
101 growing research and manufactur 
ing plants 


Many Other Big Jobs 


Countermeasure development is one of 
the many areas in which ITT is engaged 
for the defense of the United States 

Guiding, controlling and testing mis- 
siles—to defend, to retaliate—is another 
vital area of activity. Still another is 
the creation of a split-second global 
communications system for the Strate 
gic Air Command. And the develop 
ment of earth satellites is another 

The all-important job of operating 
and maintaining the DEW Line, our 


Distant Early Warning radar network 
in the Arctic, is also an ITT assignment. 


Countermeasures Come First 


The potentiality of missile warfare is a 
fact we must face squarely, realistically 
and quickly. Countermeasures must be 
on call. ITT will help to get them there 
in time 


the largest American-owned 
monic and telecommunication ent 
l manufacturing 


ind 130,000 « 


! research and 


y companies 


INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 67 Broad Street, New York 4, N.¥ 


ITT COMPONENTS DIVISION « ITT FEDERAL DIVISION «+ ITT INDUSTRIAL PRODUCTS DIVISION «+ ITT LABORATORIES 
AIRMATIC SYSTEMS RPORATION + KELLOGG SWITCHBOARD AND SUPPLY COMPANY + ROYAL ELECTRi« 
AMERICAN CABLE & RADIO CORPORATION + 


ITT COMMUNICATION SYSTEMS 


September-October 1959 


INC 


INTERNATIONAL STANDARD ELECTRIC CORPORATION * 
* LABORATORIES AND MANUFACTURING PLANTS IN 20 FREE-WORLD COUNTRIES 


NTELEX SYSTEMS NCORPORATEDC 
RPORATION * FEDERAL ELECTRIC CORPORAT N 


INTERNATIONAL ELECTRIC CORPORATION 





Recent Patents (Contd.) 


for lab, production test, 
test maintenance, or as a so as to mold or compress the material di 
é : rectly into its final desired shape. 
component or subsystem ' 
PACKAGED POWER in your own products 





Matching Sun Trajectories.—(. S. [a 
ent No. 2,876,679. Issued March 10, 1959 
to Frank W. Dietsch and C. Walton Mus 


: ‘ a : 
ser. Assigned to the Secretary of th 











Single-unit, 
* nism for maintaining, between the barrels 
rack-mounting of a major and a minor gun, bias or angu- 
to 60 KV lar relation, such that the trajectories of 
supplies the two weapons are automatically 
Available ranges and matched at all elevations of the major 
CHE ng peeipe: weapon so that projectiles from the two 
Current 


Output 
(DC KV) (Max. MA) 


0-1 500 : ‘ . ' _ p 
Series 1000. 0-3 200 Twin Detonating Fuze Patent 


0-5 1 1 Vo. 2,877 708. Isswed March 17, 1959 
Easy-to-use compact Beta Series 1000 high voltage 0-10 yh -., ' Ke 


supplies come in 13 different models, providing volt- 0-15 5, or 10 é Pigg 
ages up to 60kv dc and currents as high as 500 ma 0-30 2, 5, or 10 ie.. This inventior 
Adjustable output voltage (0 to max. rating with 5 @ 50 KV fuze of the flexible type which combines 
coarse and fine controls); extremely low ripple; easy, oe F @ 60 KV in a single fuze two separate explosive 
rapid polarity reversal and full metering are a few inputs: 117 vac, 60 cps, single phase charges which are parallel to each other 
outstanding features. : ) and are enclosed 


HV DC TO 250KV WITH MAXIMUM Aircraft Gun Enclosure.—| 
V 2843022. Issued 1 vené 
CONVENIENCE, SAFETY 


irmy: This invention provides a mecha 














weapons always arrive at the same 








Varcel Rey. Assiqned to Rey Freres « 


1 provides a detonating 


reneral El 





tion a nev 








provided 


Two section me a 


balanced for all 


supplies to 250KV either capa 


} - } 

ducing the 
Available ratings: 
Output Current 
(Kv DC) (Max. MA : ; 

continuous) Floating Mine 
0-1 3000 > 845,025. Issued to Howard J 
0-3 1000 [his invention provid 1 floating 
0-6 500 which consists of an explosive | 
0-10 200 
Simple to operate, conservatively rated to insure 0-20 150 5. is - “oy ° 
0-30 30 $s buoyant wi aan 
long, optimum performance with maximum safety, ; 
ey, 0-30 100 greater and more rapid shattering 

Beta Series 2000 supplies come in thirteen different 0-59 10, 50 ; as 8s 
models, with maximum voltages ranging from 1 to 0-120 5 , ee Le ee AEN -Censity 
250kv dc. Output voltage continuously adjustable 0-120 25 ; ves usee 
from 0 to maximum. Two-unit design allows optional 0-150 5 ul 
remote operation of high voltage circuits. For maxi- 0-250 10 
mum voltages less than 30 kv, the high-voltage unit 
is air-insulated; for higher voltages, oil-insulated 
(shipped dry). Every precaution is taken to insure 
personnel and equipment safety 


the aircraft 








Series 2000 — control section (left). 
Series 2000 — high-voltage section (right). 


ivit 


closed-cell cellular-foam structure whicl 


Inputs: 117 vac, 60 cps, 
single phase 


(4 


Sorensen markets the widest line of controlled power equipment available today, t t f 1 l 
rinitramune ) i Oamed explosive cor 


including: Regulated a-c and d-c supplies, unregulated power supplies, frequency ek it aeei ten aa is oan alti 
changers, inverters, and converters, SAMES electrostatic generators for regulated lal by ; iemeniiiin ai . 
voltages up to 600 kv dc, voltage reference sources, high-voltage d-c overpotential m 
testers and high-potential test equipment. 

An exceptionally wide selection of standard models is available and experienced 
Sorensen engineers are always glad to discuss your special! needs. 9.13 


Manufacturing Explosives.—U. S. Patent 
\ P9252 940 Teeucd tn Nile G By As 


iqned to Aktiel t Bofers This pat 


ent relates to a process for manufacturing 


SORENSEN & COMPANY, INC. granulated mixed explosives containing 
['NT. To lessen the hazard of explosion 
it is possible to mix the explosives in an 


iqueous solution, but the TNT is limite 


Ss Richards Avenue, South Norwalk, Connecticut 


WIDEST LINE OF CONTROLLED-POWER 


to a maximum of 20 per cent. The present 
EQUIPMENT FOR RESEARCH AND INDUSTRY 


nvention mak it possible to vary the 
‘ : mutual relations if between the explosive 
IN EUROPE, contact Sorensen-Ardag, Zurich, Switzerland. IN WESTERN CANADA, ARVA, 


IN EASTERN CANADA, Bayly Engineering, Ltd. IN MEXICO, Electro Labs, S. A., Mexico City, as in the direct-mix method 
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Sixth sense for the hunter-killers 


“Our greatest need is for longer range detection equipment and the weapons to give us 
the kill capability by the time we have the extended range search and identification 
gear.”"’"—Rear Admiral John Thach, Commander Anti-Submarine Defense Group ALFA. 


The Navy’s Special Task Group Alfa— 
the Hunter-Killers who defend against 
enemy submarines— must find faster and 
deadlier means of detecting and destroy- 
ing enemy submarines in time of war. 
Submarines launching nuclear warheads 
could destroy major cities and military 
installations in a matter of minutes. 
ARMA has accepted the challenge to 
provide for the Navy’s greatest ASW 


need, insuring our future by swifter and 
surer elimination of the undersea threat. 


This and other top-priority projects 
are underway at ARMA—longtime de- 
veloper of new concepts and equipment 
for the American military. 


ARMA, Garden City, N.Y., a division 
of American Bosch Arma Corporation 


... The Future Is Our Business. 
6942-A 


AMERICAN BOSCH ARMA CORPORATION 


September-October 1959 





The U.S. Navy POLARIS, developed by Lockheed: 
From ocean depths to any target 


Navy’s hidden nuclear submarine (1) launches a solid-propellant PoLaris missile, which erupts from the depths (2), rockets "%s way into 
space (3). Plunging earthward minutes later, the warhead of the PoLaris re-enters earth’s atmosphere (4) and destroys its target (5). 


America can breathe easier next year when the Lockheed- 
developed PoLaris missile goes to sea aboard the Navy’s 
nuclear-powered submarines —far ahead of original sched- 
ule. For every significant military target will be within its 
ultimate range of 1500 nautical miles. 


To be an effective deterrent to aggression, a weapon sys- 
tem must be safe from surprise, ready to strike back after 
any attack. The Navy’s POLARIS submarines will be immune 
to detection as they prowl submerged for weeks at a time. 
And they'll move the bulls-eye of enemy attack from our 
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soil to the trackless depths of the sea. 


Lockheed’s Missiles and Space Division is POLARIS 
Missile System manager and prime contractor — leader of 
an industrial team that includes Aerojet-General, General 
Electric, Westinghouse, and hundreds of other contractors 
and suppliers, large and small. Close cooperation has brought 
the PoLaris from blueprint to hardware in record time. 


This new combination of nuclear submarine and POLARIS 
missile will round out the nation’s arsenal and give us the 
flexibility we need for adequate defense 
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“Operation Sky-Catch” is apt name for this huge overhead assem 
bly. It catches PoLaris test vehicles in mid-air after test launchings 
This prevents damage to components and gives more accurate in- 
strument readings, thus saving time and speeding development. Tests 
are conducted jointly by U. S. Navy, Westinghouse, and Lockheed 


POLARIS is much smaller than other U.S. ballistic 4,000-acre test base in the Santa Cruz Mountains of California is 
missiles of the same range, thanks to new miniaturiza- where Lockheed’s Missiles and Space Division puts completed 
tion techniques developed by Lockheed scientists. This | PoLaris missiles through simulated flights that prove the propulsion 
permits each nuclear submarine to carry 16 missiles. and guidance systems before actual flights of development missiles 


LOCK HEED 


JET TRANSPORTS + JET FIGHTERS « JET TRAINERS + COMMERCIAL & MILITARY PROP-JET 
BALLISTIC MISSILE RESEARCH & DEVELOPMENT + WEAPON SYSTEM MANAGEMENT «+ ANTI-SUBMARINE PATROL AIRCRAFT 
NUCLEAR-POWERED FLIGHT « ADVANCED ELECTRONICS + AIRBORNE EARLY-WARNING AIRCRAFT + AIRPORT MANAGEMENT 
NUCLEAR REACTOR DESIGN & DEVELOPMENT + GROUND SUPPORT EQUIPMENT + WORLD-WIDE AIRCRAFT 


TRANSPORTS + ROCKETRY 


MAINTENANCE 
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The Third World War. By Harry \ 


1 
osophica i rary, one 330 pl >! 


THE « 


\ 


\cal 


ACCURACY at 
EQUITABLE is 
measured in SECONDS 


Many products contributing to missile age advancement 
are precision-geared to super-critical tolerances by 
Equitable Engineering. No problem is too great or too 
small tor Equitable’s complete gear design and 
production plant. So if you want a major gain in gear 


accuracy—call or write now 


(y 5. B 


The War Memoirs of Charles de Gaulle—Unity 1942-1944. 
Ira slated from the French by by R ! ird Howard New 


York: Simon & Schuster, Inx 375 pp. > 


ENGINEERING COMPANY 
2724 Normandy Rd., Royal Oak, Mich. ¢ Liberty 9-5300 ds! NERAI 
Member: American Gear Manufacturers’ Association throughout t 
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COMMUNICATIONS... 


Radio Set AN/ARC-57 . . . designed and de- 
veloped by The Magnavox Company, in 
conjunction with the Air Force, is an essen- 
tial UHF communications system, providing 
the utmost in performance and reliability for 
the CONVAIR B-58. 

It clearly demonstrates The Magnavox Com- 
pany’s ability to produce and work as a prime 
contractor on a complex weapons system. 


MAGNAVOX capabilities are in The Fields Of Air- 
borne Radar, ASW, Communications, Navigation 


Equipments, Fusing and Data Handling ... your PRODUCTS 


nquiries are invited. THAT SPEAK FOR 


MAKES THE B-58 TALK! 


THEMSELVES 





MISSILES 
COMMUNICATIONS DATA HANDLING 
THE MAGNAVOX CO. « DEPT.95 e Government and Industrial Division « FORT WAYNE, IND. 


September-October 1959 3099 
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FULLER 
GUN BRUSHES 
ARE SUPER-RUGGED 


Fuller Gun Brushes are built to take it. The 
brush material is packed solidly into a metal 
channel. This anchored-in-metal construction 
produces a brush face of maximum density. 
Gun bores are cleaned more thoroughly — the 
brushes stay on the job longer. 


@¢@ 


INDUSTRIAL DIV. 


tHE FULLER BRUSH co. iatieced's StORN 
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when the country geographically was occupied by the enemy and 


Vichy represented surrender. He has lived to return and reunify 
his countrymen and to lead them along paths which he hopes 
will bring them back to their former power 

In this book he recounts with characteristic candor the travail 
through which he passed in effecting leadership. His encounters 
with Churchill, Roosevelt, Eden, and others will stand in the 
annals of military history as examples of the soldier face to 
face with the politician. So also do his encounters with General 
Giraud whom the allies regarded to be the true leader of France 

SO great were their suspicions of General de Gaulle who was 
the personification of the French Resistance 

“General, you claim to be France,” thundered Churchill 
“You are not France. I do not recognize you as France.” 

“Then why,” replied De Gaulle, “and with what right are 
you dealing with me concerning her worldwide interests 

General de Gaulle’s narrative cannot be read without a dee; 
consciousness of the events that have transpired since World 
War Il—even to this hour. His steadfastness again is proving 
him to be a leader tinged with the greatness that made France: 
high among the nations 

Nor should his achievements prior to 1939 be forgotten, He 
was one of the first among his compatriots to see and speak 
for mechanized warfare and to appraise adequately the new ele 
ment of firepower that mechanization brought to the battlefield 
In the areas of tactics in warfare and strategy in diplomacy he 


was, as this book shows, adamant in holding to first principles 


this 


while using all modern advancements. He deserves, again as 
beok shows, sympathetic and helpful admiration for his leader 


ship of France today Leo A. Copp 


Challengers of the Deep. By Wilbur Cross. New York: Wil 
liam Sloane Associates. 258 pp. $5 


BEror! the time of Jules Verne, inventors struggled to per 
fect undersea craft for military use. This volume recounts all 
the American attempts beginning in 1776 with Bushnell who 
built the TurtLe to attack British men-of-war in New York 
harbor 

Many heroic efforts were made to use submersibles in_ the 
Civil War but they did not become practicable until the electric 
battery and the gasoline engine were developed and put to use 
to power them. Simon Lake was the moving spirit among the 
early inventors whose dedication paved the way for our moder 
submarine 

Early accounts of these events, the grim escape and rescuc 
attempts of U. S. Navy submariners who went down, and some 


1! 
i 


of the outstanding submarine actions of World War II are a 
J. M. P. Wricut 


described in Mr. Cross’ well-illustrated book 

Education and Military Leadership—A Study of the R.O.T.C. 
By Gene M. Lyons and John W. Masland 
Princeton University Press. 283 pp. $5. 


Princeton 


Perv APS the subtitle, “A Study of the R.O.T.C.,” does this 
excellent book a disservice, since it implied, to this reviewe! 
at least, a rather dry study of an educational system that has, 
traditionally, been “neither fish nor fowl nor good red herring.’ 
Instead, Professors Lyons and Masland have delivered them 
selves of a tightly reasoned study, carefully researched and dox 
umented, that drives straight to the heart of the officer-procure 
ment problems of the military services 

The R.O.T.C. system, as most of us who were its products 
before World War II remember it, produced few officers who 
were capable of commanding platoons—or much of anything 
else—without further training in service schools. But it did serve 
its purpose in assuring a substantial reservoir of college-trained 
young men (100,000 were available at the beginning of World 
War II) who could be called on quickly in time of war and 


who required a minimum of retraining (Continued on p. 312) 
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Che trouble is, the authors poimt out, 
that there is still a tendency to think of 
the R.O.T.C. program in this frame of 
reterence They say College faculties 

f the programs in terms of 
substandard courses and close-order drill; 
ge administrators are still concerned 

the effect of military obligation on 
continued enrollment and are convinced 
the armed services do not know how 

» use talent; and many military planners 

still thinking in terms of stockpiling 

npower. All these attitudes were born 
e years prior to 1945.” 

tact however, SINCE 1945 the 

C. programs of the Army, Navy, 

ir Force have reflected a shift from 

roductiol of Reserve otheers, to the 

oduction of active-duty ofhcers serving 

stated periods. The prospect now is 

a further shift to the production of 
career officers, a trend that already has 
been in evidence for some time 

he authors also point out that the 
change in the nature of war makes it es 
sential that the armed services secure 
their share of the annual crop of college 

| university graduates on a career basis 

citizen-army concept is no longer 

quate for our military commitments, 

of the professional ce fense 

have and will have for the 

foreseeable future requires that the ma 

jority of o ! ( hese rorces come 
| universities 


faced 


with this 
i fact of military life, 

f it in the R.O.T. 

re accurately, the officer 
program ) has been on ia 
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Masland criticize 
\dministration 
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Tiger in the Sky. By Gen. Robert L. 
Scott. New York: Ballantine Books 


[42 pp. 35 cents, paperbound. 


Tuis collection of stories on Air Force 
life—both in ; and in war—illumi 
nates the motivation of combat fighter 
pilots. This book, largely biographical, 
portrays the inducement for combat in 

roviding access to the inner 


fighter pilots. Many scholarly 


works | been written on the person 
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alities and qualities of leadership in top 
commanders, but our literature is scarce 
in the portrayal of effective leadership on 
the level of the individual or unit com 
mandet 

The author emphasizes that fighter 
pilots who are highly competent and suc 
cessful in combat do not necessarily have 
the basic qualifications for high command 
There is no question that the “tiger 
spirit’ is the key to successful fighter 
combat. The problem of maintaining this 
spirit as the pilot matures and accepts 
larger responsibilities is the challeng« 
given to Air Force leaders by the author 
of this book.—E, P. MecHu Line 


The Soviet Navy. Edited by Comdr. 
M. G. Saunders, R.N. New York 
Frederick A. Praeger, Inc. 327 pp. 
$7.50. 

Pp AGE for page, this book packs more 

infofmation about the history, status, and 

potential of Russian sea power than any 
other volume available in Englis! It 
sketches the rise, fall, and resurgence of 

Russian interest in strategic use of the sea 

from before 1700 down through 1956 

when Marshal Zukhov warned the Twet 

tieth Communist Party Congress that “u 

a future war the struggle at sea will he 

of even greater importance than it was 

the last war.’ 

Of particular interest to tl il 
reader will be pages where Dt R. W 
Daly and Dr. Juergen Rohwer show how 
steady growth of the Czarist navy was 
checked at Tsushima in 1905, with after 
effects painfully apparent until 1945 
Other contributors deal with the need 
postwar Russia for a navy capable of 
more than mere coastal defense 

Unfortunately, Commander Saunders 
and his eighteen contributors from elev 
countries do little more than scratch the 
surface, raise questions, or reveal signif 
cant gaps in our knowledge of the Soviet 
Navy. Even so, their book is an impor 
tant step toward informing United States 
citizens about the role Russian sea power 
can play. If it does no more than draw 
a few serious scholars into an almost vir 
gin field, this volume will have paid its 


vay W. H. Russeu 


Daredevils of the Confederate Army— 
The Story of the St. Albans Raiders. 
By Oscar A. Kinchen. Boston: Chris 
topher Publishing House. 171 pp. $3. 


THE rather odd title of this little vol 
ume is symptomatic of the whole. Wher 
some twenty-one soldiers conduct a raid 
at a cost to themselves of three or four 
wounded, none killed, and a dozen jailed 
by Canadian police, they are slightly less 
than “daredevils.” 

Standing by itself, the St. Albans raid 
was little more than comic opera in such 
a tremendous conflict as the Civil Wats 
Netting $200,000, a few houses scorched, 
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ON PROGRAM 212L 


(Air Weapons Control System) 


The Heavy Military Electronics 
Department of G.E. has been 
awarded responsibilities for 
Systems Management, Sys- 
tems Integration and Systems 
Engineering of AWCS 212L—a 
Universal Electronic Control 
System to meet the vast prob- 
lem of Air Defense outside the 
continental United States. 

Designed for both fixed and 
mobile applications, 212L will 
be an ultra flexible system. It 
can be used to defend a single 
airfield or — by linking control 
sites together— provide air 
contro! for an area the size of 
Alaska. By integrating capabili- 
ties of several countries, it can 
operate as the air defense sys 
tem for an entire continent. 

In addition to its prime func- 
tion of Systems Management, 
HMED will design, develop and 
produce the Data Processing 
and Display Subsystem, which 
is the heart of 212L. 





Also Openings on Diversity 
of Other Far-ranging 
Programs in: 


Fixed & Mobile Radar; Ship 
borne Radar; Shipborne Search 
Sonar, AN/SQS-26 (a new 
responsibility), Underwater 
Detection Systems; Missile 
Guidance; Far Flung Communi- 
cations. 
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At HMED you are joining an 
organization providing professional s 
people with an outstanding combination a ee cain 
of CAREER STABILITY plus off above 

INDIVIDUAL PROGRESS. In the shosniid 

last few years this G. E. department has 
doubled its dollar business volume; 
tripled its engineering laboratory and 


euse § 


SOR nesses 
ADDRESS 
ciTYy 


office space; quadrupled the number evare 


of its supervisors and managers, from 
. . Mr. George B. Callender 
26 to 101, with 90% promoted from pahepsti<e — 
HEAVY MILITARY EFLECTRONICS DEPT, 


within; quintupled its professional “i 
GENERAL @@ ELECTRIC 


engineering staff. 


Div. 49-BMI 


Court Street. Syracuse. New York 
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Reliable independent power 
for military applications 


Emergency models for 
KO be L ia R light and power at Army, 
Navy and Air Force 
bases, missile test centers. 


E LE CTR I a Marine models for Coast 


Guard patrol vessels, 
PLANTS Navy torpedo retrievers, 
tugs. Portable or station- 
ary, air-cooled, sole source 
models for mobile radar 
tracking, construction 
projects. World-wide rep- 
utation for reliability. 
Sizes to 100 KW, gasoline 
and diesel. Write for 
folder E-31. 
Model 35R081, 
35 KW.120 208 
volt AC. Liquid 
ooled. Remote 


rt. Diesel 


KOHLER CO. Estoblished 1873 KOHLER, WIS 
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A.O.A. DIRECTORY AND INDEX 


e The Annual A.O.A. Directory for 1959-1960 is now 
available. It contains rosters of the national Council, 
officers and directors, and advisory board of the Asso- 
ciation, It also shows the officers and directors of each 
local A.O.A. Post and the members of the national 
Technical Divisions and Sections. The Directory also 
includes the Honor Roll of the Company Members of 
the Association, and an organization chart of the 
national society. It is available to A.O.A. members 


only. 


The Index to Volume XLIII of Orpnance also is 
available. It is arranged alphabetically by subject and 
author with title page for binding and covers issues 
No. 229 (July-August 1958) to No. 234 (May-June 


1959) inelusive. 


@ Address requests to: 


AMERICAN ORDNANCE ASSOCIATION 


Mills Building e Washington 6, D.C, 








and one woodshed burned, immediate ‘ ult yere tiny indeed 


Yet terror was widespread and very real. If this raid had been 
timed to coincide with the New York City fire raid, and both 
with the “Draft Riots,” and if the miserable and untested “Greek 
fire” had been replaced by a real incendiary agent, great results 
might have followed. Few people realize how intense and wide 
spread was Confederate sympathy in New York and large sec 
tions of the West 

Altogether, it is a rather slight but most entertaming story 


F. W. Foster GLEASON 


The Battle of France, 1940. By Col. A. Goutard. Translated 
from the French by Capt. A. R. P. Burgess. New York 


Ives Washburn, Inc. 280 pp. $4. 


WHe outstanding feature of this book is not the account of 


the fighting but the documented facts of how a German propa 
superiority, much like the Soviet boasting of 
1940 had frightened the French 


ganda bluff of 
today, was begun in 1936 and by 
Command into a state of mental paralysis 

[The Siegfried Line in 1939 was also a propaganda bluff. If 
the French had moved forward while the German “hard core” 
was in Poland, the whole industrial Ruhr and Rhineland could 
have been captured with ease. But the French did not move, 
nor could they leave their concrete bunkers and concentrate 
their scattered forces to meet the German thrust in 1940 

Allied adherence to a static “defense” policy to gain time gave 
the Germans eight months to prepare for the 1940 blitzkrieg 
and then gave into their hands the entire munitions equipment 
and industrial resources of France and Belgium. The book is an 
excellent practical study of the value of a small, determined 
striking power as compared with a big lethargic “defense” 


complex.—GEorGE S. Brapy. 


BOOKS RECEIVED 


Asbestos: Its Industrial Applications. By D. V. Rosato. New 
York: Reinhold Publishing Corporation. 214 pp. $5.75 

Basics of Missile Guidance and Space Techniques. Two vol 
umes. By Marvin Hobbs. New York: John F. Rider Pub 
lisher, Inc. 304 pp. $3.90 each, paperbound; $9.00 set, in 
cloth binding 

Battle for the Rhine. By R. W. Thompson. New York: Bal 
lantine Books, Inc. 205 pp. 50 cents, paperbound 

Boeing 707. By Martin Caidin. New York: Ballantine Books 
Inc. 210 pp. 50 cents, paperbound 

Concise Dictionary of Science. By Frank Gaynor. New York 
Philosophical Library, Inc. 546 pp. $10 

Guide for Army National Guardsmen. By James B. Deerin 
Harrisburg: Stackpole Company. 322 pp 

High Altitude and Satellite Rockets. A symposium sponsored 
by the Royal Aeronautical Society, the British Interplane 
tary Society, and the College of Aeronautics at Cranfield, 
England, July 18 to 20, 1957. New York: Philosophical 


$3.50 


Library, Inc. 136 pp. $15. 

Joint and Combined Staff Officer’s Manual, The. By Col 
J. D. Nicholas, U.S.A.F., Col. G. B. Pickett, U.S.A., and 
Capt. W. O. Sears, Jr. U.S.N. Harrisburg: Stackpole 
Company 272 pp $4.50. 

Medical Science and Space Travel. By William A. Kinney 
New York: Franklin Watts, Inc. 150 pp. $3.95 

New Drill Regulations. Harrisburg: Stackpole Company. 130 
pp. $2.50 

Officer’s Guide, The. 24th Edition. Harrisburg: Stackpole 
Company. 482 pp. $5 

Principles of Transistor Circuits. By S. W. Amos. New York 
John F Rider Publisher, Inc. 176 pp. $3.90 
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BY CATERPILLAR 


Calibration of the delicate electronic system of 


an Atlas missile requires a portable power source 


with unusually accurate control of voltage. 


Down-range tracking stations need a power 
supply that can be depended upon in any emer- 
gency. 

Both requirements are met by Caterpillar 
Diesel Electric Sets. Caterpillar Diesel Engines 
in these sets are extremely efficient 4-cycle en 
gines which operate on any fuel from JP-4 
through No. 2 furnace oil. They start easily, 
pick up load quickly and can be maintained and 
operated by unskilled personnel. Parts—and 


service—are available all over the Free World. 


. These are some of the reasons why you will 
see so many Caterpillar Electric Sets used for 
primary and standby power at our missile bases 
and other military establishments. They are 
used to supply power for testing, for starting jet 
engines, for radar warning systems, for lighting, 
heating and other base living facilities. 

Free booklet. Get the full story on the advan- 
tages of Caterpillar Diesel Electric Sets. Write 
to Engine Division, Caterpillar Tractor Co., 
Peoria. Hlinois, U.S. A. 


sterpiliar and Cat are Registered Trademarks of Caterpillar Tracto: 


THEY DEPEND ON CAT DIESEL POWER T0 
KEEP AIR FORCE ATLAS MISSILE ON TARGET 





At Edwards Air Force Base in California, power for testing the 
precision electronic control circuits of the Atlas missile is supplied 
by two Cat D375 Diesel Electric Sets. They meet the triple re- 
quirement of portability, dependability and accurate control 


JET ASSIST. Caterpillar Portable Elec- ALONE. Without benefit of people to look ENDURANCE. At Air Force Bases in the 
tric Sets supply dependable power for after them, Cat Electric Sets furnish power Atlantic, Cat Electric Sets have run over 
starting jet engines and for calibrating for gap filler sites in our aircraft warning 20,000 hours without overhaul, while 
control systems. system. They are used at larger bases, too. supplying 68,000 kwh a month. 





FOR LARGER TURBINES, as 

in the Lockheed Electra airliner 
and the C-130B military transport— 
the 54H60 Hydromatic 


FOR SMALLER TURBINES, as 
in the Grumman AO-1 Army 
reconnaissance aircraft— 
the 53C51 Hydromatic 


Hamilton Standard’s Hydromatic Propellers 
CHOSEN FOR ADVANCED TURBOPROP AIRCRAFT 


PHE FINEST PROPELLERS designed specifically for turbine 
engines are these Hvdromatics incorporating Hamilton 
Standard’s nonrotating integral oil supply and control, de- 
pendable, easily-maintained aluminum alloy blades, and proven 
Hvdromatic design. They are the latest in the line of more than 
half-a-million Hamilton Standard propellers produced for the 
free world’s military and commercial aircraft 

These new propellers are products resulting from twenty years 
of research and development in the turboprop field. They 
reflect a rich and unique heritage of skills and experience gained 


through 40 years of leadership in the ever changing world of flight 


HAMILTON STANDARD 


Windsor Locks, Connecticut 
ENGINE CONTROLS ¢ ENVIRONMENTAL CONTROL SYSTEMS «+ PROPELLERS ¢ STARTERS 
FLIGHT CONTROLS + VALVES * PUMPS + GROUND SUPPORT EQUIPMENT 
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| MAGNESIUM PRODUCTS 


400-TON PRESS draws end pieces of magnesium t 
mitter housing f missile ground suf ? elect 
system. Heoted dies moke possible one ster 


The electronic transmitter housing 
shown in various Stages ol production 
on this page is a good example of the 
type of work carried on at Dow’s Bay 
City Fabrication plant. It is a large and 
complex assembly which is produced 
in quantity, involves many different 
operations, and must conform to ex- 
tremely high quality standards. 


Large or small jobs. The Bay City plant 
is a large, well equipped magnesium 
production facility set up to handle 
large or small jobs, and plenty of both 
Its activities encompass every phase of 
fabrication — deep drawing, bending, 
spinning, stamping, piercing, machin- 
ing, arc and spot welding, assembling, 
chemical treating and painting. The 
facilities are government certified. 


Engineering and quality control. Dow 
engineers working closely with the cus- 
tomer are frequently able to suggest 
design modifications which cut costs 
and/or meet application requirements 
better. A quality control team using 
modern methods and equipment assures 
that high standards of craftsmanship 
are rigidly maintained 


Many “‘firsts”. The Bay City Fabrica- 
tion plant has pioneered many develop- 
ments in the production of magnesium 
parts and products They were first to 
hot draw the lightest structural metal, 
and first to spot weld and automatically 
weld it. They have also been a leader in 
the production use of chemical treat- 
ments and finishes for magnesium. 


Whatever your requirements, if they 
involve magnesium fabricated parts or 
assemblies, it will pay you to make 


ARE YOU UTILIZING Dow your supplier. 
DOW’S EXTENSIVE MAGNESIUM 
| Sarees te Re | 
FABRICATION FACILITIES? == | Waite ro0ay for this itstroted 


2 wars brochure discussing Dow 


Dow, primary producer of magnesium and its alloys, offers capacity and 


ir Michiaan, Magnesium Product 
ra Sales Department 1212DF9 


2 
outstanding capabilities of its Bay City Fabrication plant. e 


fabrication services. THE DOW 
3 CHEMICAL COMPANY, Midland, 
> 


““WRAPPER"’, or shell of housing fs roli formed of AUTOMATIC ARC WELDER, using tungsten-inert gos ASSEMBLY involves attachment of doors, hardwore, 
magnesium sheet. process, joins end to wrapper. other components using riveting, bolting, welding 


THE DOW CHEMICAL COMPANY - MIDLAND, MICHIGAN 
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New 
standards 

in 
high-volume 
production... 
by 

Bulova 


High-volume production techniques... perfected by Bulova to maintain their 
leading competitive position in consumer markets...assure repeatability and 
reliability of industrial and defense products. 


To date, Bulova has manufactured more than 4,000,000 arming devices. Although 
reliability was crucial, only approved sampling techniques were required for U LOVA 


inspection. 


Experience in precision design and precision manufacture is the Bulova tradition, 
the Bulova capability. It has been for over 80 years. For more information write — 


Industrial & Defense Sales, Bulova, 62-10 Woodside Ave., Woodside 77, N.Y. 
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Inspecting 4615 nickel alloy steel spindle in Greenlee 6- 
Spindle 2” Automatic Bar Machine assembled with collet 


and 4615 steel spindle nose nut. Greenlee Bros. & Co., 
Rockford, Ill., also produces 1” and 15%” bar machines 


How Greenlee uses two general purpose nickel 
alloy steels to keep precision machines precise 


2...through-hardening 4340 for stressed parts 


1... case-hardening 4615 for wearing parts 


Do you know that by varying heat 
treatment of just two nickel alloy 
steels — 4615 for case-hardening, 
1340 for through-hardening — you 
can give hardness and 
strength to most heavy-duty machine 
tool parts? 


desired 


For proof — consider the Greenlee 
2-inch automatic bar machine above. 

Each spindle is 4615 steel, carbu- 
rized and hardened to Rockwell C 
62-64. The hard holds down 
wear or loss of running accuracy, 
even though spindles turn directly 
on 5 speed ball bearings. High speed 


case 


torsional stresses are taken in stride 
by the tough, strong core. The low 
distortion characteristics of 4615 
steel during heat treatment help to 
keep true-running accuracy. 


1615 steel also gives the same ex- 
cellent wearing qualities in spindle 
nose nuts, idler gears, 
and sleeves. 


bushings 


4340 steel strengthens 
highly stressed parts 
Through-hardening 4340 nickel alloy 
steel is the off-the-shelf steel 
Greenlee uses for heavily stressed 


parts for example, certain shafts 
heat treated up to 225,000 psi tensile 
strength. 

Stocked in Steel Service 
Centers across the country 
Versatile 4615 and 4340 nickel alloy 
steels are available for quick delivery 
from Steel Service Centers through- 
out the country ... ask us for a list 
of centers where you can buy them. 
Write us, too, for specific questions 

concerning these two steels. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street me New York5,N.¥ 


INCO NICKEL 


NICKEL MAKES ALLOYS PERFORM BETTER LONGER 
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Diversified eleefta r=Yod at-laliet-1 


systems capability 


AiResearch Actuation Systems For 
Portable Radar represent a typical electromechanical systems 


application in ground support equipment. Two types of AiResearch actuation systems 
are now in production for the Army’s mobile trailer-mounted ground radar unit. They 
consist of a manually operated antenna folding storage system and an electrically 


powered antenna elevation system. 
Designed to operate under the most severe 
environmental conditions, this type of 
electromechanical system can operate on 
60 cycle A.C., 400 cycle A.C., or 28 volt 
D.C. Other suggested applications include: 
missile launchers, missile ground handling 
and support equipment, armored vehicle 
fire control and ballistic handling systems, 
and mobile communications equipment 
requiring servoed actuating systems. 


THE 


AiResearch leadership in the development 
and production of electromechanical 
equipment for aircraft, ground handling. 
ordnance and missile systems of all types 
also includes such recent examples as 
spoiler servo control systems, magnetron 
and Klystron tuning devices, and safe-arm 
mechanisms for missile igniting. We invite 
you to submit a problem statement of your 
electromechanical requirements 


CORPCRATION 


U.S. Army Signal Corps ground 
portable radar unit operated with 
two AiResearch electromechani- 
cal actuation systems. 


AiResearch Manufacturing Divisions 


Los Angeles 45, California * Phoenix, Arizona 


Systems, Packages and Components for: AIRCRAFT, MISSILE, ELECTRONIC, NUCLEAR AND INDUSTRIAL APPLICATIONS 
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SYLVANIA ELECTRONIC SYSTEMS... IN SIMULATION 








Creating electronic “realities” in a low-cost manageable package 


; 


Su atinc CONDITIONS of actual operations enhanced materially by current simulation projects, 
for flight trainers, radar operators, or space In simulators or trainers, as in every major 
travelers is an experienced and growing facility area of electronic systems, Sylvania can assume 
of Sylvania Electronic Systems. full responsibility from system analysis and 
Good examples are Sylvania’s participation in management through research and engineering, 
the Navy’s Universal Digital Operational Flight product design, production to field engineering. 
Trainer and “ACTER,” a new Sylvania devel- Sylvania welcomes the opportunity to outline 
opment which will add ECM conditions to exist- ts special talents and — to you or your 
ing radar training gear. organization personally. Simply address your in- 
Undoubtedly the simulation of space travelcanbe  quiry to division headquarters, address below. 


Sylvania Electronic Systems ¥ ~ ? LVAN | A 


A Division of Sylvania Electric Products Inc. 


63 Second Avenue, Waltham, Mass. Subsidiary of coanat) 
GENERAL TELEPHONE & ELECTRONICS cae) 
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RECORD TELEVISION 
PICTURES ON TAPE 


AMPEX VIDEOTAPE* TELEVISION RECORDER 


The simplicity of tape recording is brought to closed circuit television 
applications with the Ampex VR-1000B. Picture and sound, or 4,000,000+ 
cycle data are recorded with advantages not available with film or other 
data-recording media. 

IMMEDIACY The picture being recorded—either from a direct or 
beamed signal from the television camera — can be monitored as it is 
recorded. Moments later, when rewound, the tape can be replayed on 
the TV monitors. 

SECURITY You record, duplicate and play back your recording, inde- 
pendent of any outside service. And the recordings can be sent at your 
discretion to any other Ampex equipped facility for playback. 

SAFETY The Recorder can be placed in a safe, remote location, com- 
pletely removed from the television camera. The success of the record- 
ing is not conditioned by the safe return of the camera. 

LIVE QUALITY The complete grey scale is captured. Video playbacks 
look “live”. There are two separate audio channels simultaneously re- 
corded on the same tape for auxiliary data or sound. 

SIMPLICITY 96 minutes of both picture and sound can be recorded on 
a reel of 2-inch wide magnetic tape. 

ECONOMY Full color recording can be made on the same tape used 
for black and white, requiring only the addition of a single electronics 
rack. Tape recording is less expensive than any other recording media. 





ULTRA-HIGH RESPONSE 

DATA RECORDER The Ampex Videotape Television Recorder is 
not limited to television recording. It will record electronic sig- 
nals ranging from 0 to more than 4,000,000 cycles/per/sec. storing 
up to a million bits of information in less than 4 inches of tape, 
2 inches wide. 





Graduate engineers, thoroughly versed in government and } 
military applications and procedures are available at Ampex to “Wy 
answer your questions. Address inquiries to Department 304-1. J | \ 

A booklet “Advanced Applications” and a technically | 4 4 \ | 
complete brochure “VR-1000B” are yours for the asking. ” 
CORPORATION 
VIDEOTAPE 
934 CHARTER ST.* REDWOOD CITY, CALIF. * EMERSON 9-7111 professional 
Offices and Representatives in Principal Cities products division 
Throughout the World 
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90,000 Btu/hr Janitrol liquid heater 


for support vehicle comfort and cargo heating, windshield 
defrosting. Ideal for use on fire trucks, movers, weapons loaders, 


personnel carriers, in temperatures to —65 F. 


500,000 Btu/hr Janitrol liquid heater 


for portable structures, large vehicles, and 
for heating decontaminents and cleaning fluids 


on mobile ice removal units. 


1,000,000 Btu/hr Janitrol liquid heater 


for missile fuel transfer operations, large 
portable structures, airlifted equipment. Approximately 


18” in diameter, 47” high, weight: 260 Ibs. 


reliable ground support liquid heat packages 


Missile and aircraft support equipment builders use 
Janitrol liquid heater packages with little or no modifi- 
cation because they're designed for military applications, 
Meeting appropriate MIL specifications and fully quali- 
fied, they're available in outputs to | million Btu/hr. 
They provide any desired amount of heat up to rated out- 
put and automatically maintain constant temperatures. 

As an example of acceptance, most Air Force crash- 
fire vehicles are equipped with one or more of these 
heaters, for engine, chemicals, cargo and crew space 
heating. Multi-fuel operation is standard, and they per- 
form reliably in multiples for heat requirements which 
exceed the output of a single unit. 

Ask your Janitrol engineering representative for a 
proposal for thoroughly proven ground support heating 
equipment. 

Janitrol Aircraft Division, Surface Combustion Cor- 
poration, Columbus 4, Ohio. 
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pneumatic controls - duct couplings & supports - heat exchangers 
combustion equipment for aircraft, missiles, ground support 
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ew Kaiser Aluminum Weldable Alloys 


Aluminum alloys 5083 and 5086 ha 


ve been developed by Kaiser Aluminum 


for welded structures requiring maximum joint strength and efficiency, 


particularly those subject 


Kaiser Aluminum alloys 5083 and 5086 are high 
strength, non-heat-treatable, weldable alloys of- 
fering seven distinct advantages 


1. GREATER DESIGN EFFICIENCY FOR WELDED 
STRUCTURES. 

2. SUPERIOR WELDING CHARACTERISTICS. 

3. EXCELLENT FORMING PROPERTIES. 

4. HIGH RESISTANCE TO CORROSION. 


5. ECONOMY EQUAL TO OTHER 
NON-HEAT-TREATABLE ALLOYS. 


st 


A new amphibious, air transportable and air-droppable 
aluminum armored personnel carrier, the M113, built 
by Food Machinery & Chemical Corporation's Ord- 
nance Division, San Jose, California, is shown being 
loaded aboard an Air Force C-124. The M113 was en- 
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“HI13" 

~ 46,000 
33,000 


— : 7 
“| 42,000 | 
“21,000 


22 


| Tensile Strength psi) 
Yield Strength (psi 
Elongation (% in 2” 


} 





to impact or dynamic loading. 


6. IMPROVED WELD ZONE DUCTILITY. 


7. HIGH STRENGTH IN THE AS-WELDED 
CONDITION. 


These weldable alloys are designed with im- 
proved properties for products subject to impact 
or dynamic loading. They have proved, through 
extended testing and on-the-job use by many 
industries, complete reliability under every re- 
quirement imposed upon them 


ay 


gineered and developed under the direction of Ord 
nance Tank-Automotive Command U. S. Army to replace 
the steel mode! M59. The hull of the vehicle is pri- 
marily made of Kaiser Aluminum alloy 5083 plate, 
extrusions and forgings 


TYPICAL MECHANICAL PROPERTIES OF ALUMINUM ALLOYS 5083 AND 5086 COMPARED TO ALUMINUM ALLOY 6061 AND MILD STEEL 


5086 
“it “32” “H34" 


“H1I2” “0” 
~~ 38,000 42,000 | 47.000 | 39,000 | 18.000 | 


FASTER WELDS POSSIBLE 


An outstanding characteristic of these high mag- 
nesium-aluminum alloys is their ability to take 
full advantage of inert-gas, shielded-arc welding 
methods. Fast, superior welds and pressure tight 
joints are thus assured. These are the strongest 
A.S.M.E. approved aluminum alloys available for 
the fabrication of unfired pressure vessels with- 
out thermo stress-relieving 

Many military products are now being made 
better at less cost with Kaiser Aluminum alloys 
5083 and 5086. The M-113 track vehicle illus- 
trated in Figure 1 is one example. Others include 
such products as missile structures and skins, 
missile containers, cryogenic tanks, radar an- 
tenna, destroyer gun mounts, crew boat hulls, 
bridges, overhead cranes, flatbed trailers and 
armored and amphibious vehicles. 

Available in sheet, plate, forgings and extru- 
sions in annealed and roiled tempers, alloys 5083 
and 5086 make possible hundreds of new uses 
for aluminum in military applications. If you 
want further information, we'll be glad to assist 
you. Our staff of specialists in metallurgical re- 
search, product engineering and field engineer- 
ing is at your disposal. Call or write 
Kaiser Aluminum & Chemical Sales, Inc., 1924 
Broadway, Oakland 12, California. 


FR EE ! A Complete Portfolio 


On Aluminum 
In The Defense Industry 


For your information and reference, Kaiser Alu- 
minum offers the complete results of its compre- 
hensive survey of the uses of aluminum in the 
missile industry — plus data on alloys 5083 and 
5086 as used in cryogenics and other military 
applications. For your free portfolio, write for 
“Aluminum In The Defense Industry”: Kaiser Alu- 
minum & Chemical Sales, Inc., 1924 Broadway, 
Oakland 12, California 
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TYPICAL PHYSICAL PROPERTIES 
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| _ Density (ib. /cu. in.) - 
Specific Gravity 
Thermal Conductivity at 25°C (CGS units 
~ Average Coefficient of Thermal Expansion 
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NOMINAL CHEMICAL COMPOSITION 


5083 Mild Steel ‘| 
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~ Magnesium, 4.0% ;_ Manganese, 0.45%; 
Magnesium, 4.45%; Manganese, 0.75%; 


___ 5086: 
5083 





Chromium, 0.10% 
0.10% _ 





6061 Magnesium, 1.0% ; Copper 0.25%; 


Chromium, _ aimee . 
0.60% Chromium, 0.25% 
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Just a wavelength from ANYWHERE fare ay racy © ae 


Why Phiico has been 
selected to modernize 
the world's largest 


communications system 


AIRCOM is the vast global network of elec 
tronic communications that links every base, 
outpost and aircraft of the U. S. Air Force. It 
is the world’s most extensive integrated com- 
munications system 

Recently awarded the contract to modernize 
and expand AIRCOM, Philco was selected by 
the Air Force for its proven ability in systems 
management and its extensive experience in 
global communications 

The modernized AIRCOM System will uti- 
lize advanced techniques in both point-to- 


| 


point and air to-ground communications It 


will provide greater trafic capacity, maximum 


reliability and complete compatibility of all 


USAF communications equipment 


In the world of advanced electronics 


munications, lata processing 
atelites, weapons systems al 


1youllcn 


GOVERNMENT & INDUSTRIAL DIVISION 


4700 WISSAHICKON AVE., PHILADELPHIA 44, PENNA 


LOW COST MISSILE BAIT! 





@442-AC 


AERONCA TARGET MISSILES PERFORM 
A VARIETY OF MISSION PROFILES... 
WITH SUBSTANTIAL ECONOMY 


The adage “practice makes perfect’’ keynotes today’s concept of missile 
aR warfare. Against supersonic targets, there isn’t time for ‘‘the second barrel”’. 
POGO-HI Therefore, extensive operational testing of air defence systems .. . and 
(11 E3e) training programs for personnel who operate them . . . must be conducted 
to assure national preparedness. 
To accomplish this requirement at minimum cost, Aeronca has developed 
two expendable, lightweight, high-performance target systems under the 
Design-Tool-Produce envelope concept. These proprietary missile programs, 
the P-106 and P-107, are designed for supersonic performance and accurate 
scoring at all required altitudes, speeds and ranges. And their production 
cost is projected to be substantially less than any current 
target missile system! 
= <n Another Aeronca-produced missile project is Pogo-Hi II E3c. Ground 
es launched to high altitudes, this target utilizes a.radar reflective parachute 
aes and an infrared emitter package. It is used as ‘‘bait”’ for such current projects 
as Nike, Talos, Sidewinder and Falcon. 
With integrated Design, Tooling and Pro- 
duction capabilities, Aeronca can produce 


weapon systems envelopes at either prime 
or subcontractor levels. 


ORICA manufacturing corporation 


A ° MIDDLETOWN, OHIO 
GROUND LAUNCHED 1718 GERMANTOWN ROAD 


Operational expansion has created openings for additional senior engineers. Write to W. W. Gordinier, Personnel Manager. 
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Products 


a-c and d-c electric 
power systems 
variable-speed 
constant-frequency 
systems 


actuator systems 


actuators and 
geared drives 


* Respons 





Types and Salient Features 


— 


4 


brushless generators, static exciters, | 


control panels and regulators 
(same as above) 


linear and rotary—electric, hy- 
draulic, pneumatic and mechanical! 
Feedback control features. Inte- 
grated sensing and control devices. 


electric, hydraulic, pneumatic 
and mechanical. Lightweight, 
high temperature. 


Ratings 


| a-c up to 160 kva 
d-c up to 750 amps 


| VSCF up to 
| 120 kva 
| 


| 
| to spec 


to spec. 


| 





a-c and d-c motors 


“flexible standard”’ building block 
design permits completely custom- 
ized motor for rapid delivery. Also 
SECSYN* brushless design for a-< 
requirements 


up to 20 hp in SAE 
Frames IV, V and 
VI. Also special 
configuration and 
ratings to specs 





engine starters 


lightweight, high performance 


up to 30 hp. 





starter-generators 


a-c and d-c. 
high efficiency 
blast-cooled. 


Self-cooled and 


Compact, lightweight, | 


up to 750 amps d-« 
for engines rated to 
4000-lb thrust or 
equivalent hp 





solenoids 


a-c and d-c. High temperature 


T 


to spec 


— 





a-c tach and 
synchronizing 
generators 


7 
lightweight. Ambients to 


50F. 





inverters 


rotating and static designs. Static— 
transistor or controlled rectifier 
Rotary —with static controls 





relay networks 


a-c and d-c for voltage, frequency, 
current and fault sensing 


to Spec 


to spec 


— 





transformers, 
current 





special low-power sensing and std 
high-power sensing units. Light- 
weight L-P sensor ideal for differ- 


to spec. 


ential protection, real load division | 


and unbalanced current relaying 





circuit breakers 


transformers, 
power 


a-c. Phase barriers throughout; 
balanced rotary latch; direct 

solenoid-actuated contacts; non- 
critical adjustment of interlocks. 





single and three-phase 
High temperature 


to spec 





control panels 


a-c and d-c. Customed to provide 
all protective and control functions 
specified. Printed circuits, static 
components and encapsulation 


matched to system 
requirements 


4 





regulators and 
Static exciters 


transistor, controlled rectifier, 
mag-amp or carbon-pile. Average 
or Hi-Phase® sensing 





generators, a-c 


all contemporary generator types 
plus SECSYN*® brushless and 
variable-speed constant-frequency 
(VSCF) design. 


| 


matched to system 
requiremetr ts 


EE 


up to 160 kva 


VSCF to 120 kva 





generators, d-c 


*Stationary-Exciter-Coil SY Nchronous machines 
extremely reliable design used as generator or motor 





all contemporary generator types 
plus SECSYN* brushless. High 
temperature and high speed. 


September-October 1959 


| up to 750 amps. 


Brushless, lightweight, 


Today’s answer 
to your problem 
lies within 
these more than 
400 proved 
J&H designs 


J & H offers the most complete range of 
electric powel systems and components 
available from a single source. Hardware 
developed, produced and placed into serv- 
ice over the past twenty years represents 
the conventional and the most sophisti- 
cated . and application is across the 


spectrum of aeronautics and astronautics 


missiles of all classifications 

missile ground support systems 
manned military aircraft of all types 
aircraft GPUs and APUs 
commercial aircraft 


personal and utility aircraft 


EY K «& Ea. EN TZ. Inc. 


SYSTEMS FOR AIRCRAFT, MISSILES 
GROUND SUPPORT 


For detail nformation on the systen 
and components utlined at the left, write 
Jack & Heintz, In <7 


Cleveland 1, Ohio 


33 Broadway 





€) SIGNAAL produces a wide variety of complex 


electronic and mechanical equipment. 
The emphasis throughout is on the 
design of complete systems rather 
than on disconnected units. The 
principal products of the company 

are automatic weapon control systems, 
radar systems, and the automatic air 
traffic control system SATCO, using 
the latest types of digital computers 


and electronic data processing techniques. 


r — nase ine cats Said s 


Signaal fully realizes the present-day 
need for complete integration of warning 
and fire control equipment to make the 
best use of all available weapons. The 
company is now able to offer automatic 
and integrated naval weapon control 
systems providing long range warning, 
aircraft control, target indication, 

and fire control against air, surface 


and underwater targets. 


N.V. HOLLANDSE SIGNAALAPPARATEN Hengelo — Netherlands 
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NORTHERN 
ORDNANCE 
INCORPORATED 


SUBSIDIARY 


NORTHERN PUMP 
COMPANY 


Ke 8 


MINNEAPOLIS 
MINNESOTA 


x * i 


PRIME SUPPLIER TO 
BUREAU OF ORDNANCE 
U.S. NAVY 








NIAGARA Aero 


SECTIONAL HEAT EXCHANGER 
A Self-Contained Cooling System 


@ Niagara Aero Heat Exchanger offers a completely 
self-contained system independent of any consider- 
able water supply, replacing both shell-and-tube 
cooler and cooling tower. Water consumption is only 
the evaporation and the small amount passed as blow- 
down to prevent hardness build up. Net saving is 
95% of water used in cooling from external sources. 
You solve the problem of water supply and disposal; 
you save much additional expense and equipment in 
water handling, 

piping, pumping. 
Casing panels are 
removable with 
full access to all 
parts and interior 
piping for easy in- 
spection. Sections 
are shipped as flat 
panels with saving 
in freight charges. 


Write for Bulletin No. 132 


NIAGARA BLOWER COMPANY 


Dept. 0-9, 405 Lexington Ave., New York 17, N. Y. 
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ORDNANCE DAY 


OCTOBER 8, 1959 


| The Forty-first Annual 
| Meeting of the American 
Ordnance Association 
| will be held at Aberdeen 
Proving Ground, Md., on 
Thursday, October 8th. 
| Guided missiles, rockets, 
tanks, guns, fire control, 
and other modern arma- 
| ment and equipment will 
be displayed and tested 
for A.O.A. members. 


BRING A FRIEND! 
If he is not an A.O.A. 
member have him 
send in this applica- 
tion right away. To 
attend he must be a 
member and have an 
Ordnance Day reser- 
vation by September 


30th. 
= 


AMERICAN ORDNANCE ASSOCIATION 
Wills Building, Washington 6, D. C. 


MEMBERSHIP APPLICATION 


I hereby apply for individual membership in th 
American Ordnance Association and enclose an- 
nual dues ($5.00 for one year, or $12.50 for three 
years) which include ORDNANCE and other pub- 
lications, and all other membership privileges 
l certify that I am a citizen of the United States 


NAME 


ADDRESS 


COMPANY & POSITION 
Re commended by 


Send Ordnance Day reservation form. 
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Easily transported to tactical areas by land, sea or air it is quickly readied for long and short range action 


Easily transportable and quickly opera- 


tional—that’s the new “TEW” (Tactical 
Early Warning) radar system developed 
by Sperry’s Surface Armament Division 
for the Marine Corps. Only one-fourth the 
size and weight of conventional radars, 
TEW—designated MPS-21—is easily car- 
ried to tactical areas by helicopter, cargo 
plane, truck or amphibious vehicle. Within 
two hours, an 18-man crew can erect the 


system and put it into operation. 


SURFACE ARMAMENT DIVISION, 


Designed to detect both close-in and 
distant supersonic aircraft and missiles, 
rEW also determines their height—com- 
bining the functions of two present radar 
systems. Operation is almost completely 
automatic. Only one operator is required 
to monitor the control console. Radar con- 
sole and rotating antenna are housed in an 
inflatable radome, which can withstand the 
rigors of arctic or tropical climates 

With its very long range and portable 


construction, TEW provides the means to 
extend the nation’s defense perimeter and 
insure added protection for key installa- 
tions and outposts. TEW is another impor- 
tant Sperry contribution to our growing 


power to deter aggression 
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Time-Lapse Photography 


An efficent means for recording prolonged scientific experiments 


APID and widespread dissemi 

nation of scientific data is get- 

ting a strong boost at the Na 

tional Aeronautics and Space Adminis 

tration through the extensive use of 
time-lapse photography. 

The NASA, at its 


Center, Cleveland, Ohio, is engaged 


Lewis Research 
in studies of aircraft, missile, and space 
craft power-plant problems. With more 
than $125 million worth of research 
facilities available and in use at the 
center, the number of man-hours spent 
by scientists and technicians in turning 
out reports needs to be kept at a 


minimum, 


INCE NASA is charged with direct 
ing all Government aeronautical and 
space activities except those primarily 
military in nature—its findings are of 
prime importance to the military and 
to the aeronautics industry. Also, the 
rapid advancement of the United 
States space program is dependent on 
widespread availability of any and all 
scientific findings. 
NASA personnel have found that 
time spent in producing comprehensive 


reports can be cut significantly—from 


September-October 1959 


William A. Bowles 


Lewis Research Center 


ten to hity per cent in many instances 
by compressing experimental stud.es 
through the use of time-lapse photog 
raphy. As one researcher explained it, 
the film produced has the effect of 
multiplying attendance at the original 
experiment as much as a thousandfold. 
He explained further that time-lapse 
films make it possible to demonstrate 
an experiment over and over in a frac 
tion of the time required for the origi 
nal study. In addition, key equipment 


NASA, Clet 
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is lett tree for new and more advanced 


studies 


TTILIZATION of time-lapse pho 

tography is particularly in evi 
dence at Lewis’ Materials and Stresses 
Laboratory. Here researchers are con 
cerned primarily with studies leading 
to the development of practical nuclear 
propulsion systems for aircraft and 
spacecraft. Considerable research also is 
being conducted on high-temperature 
metals and ceramics. Particular interest 
centers around creep, fatigue, and phys 
ics of solids. 

These latter studies also should have 
considerable applicability in future de 
signs of supersonic ballistic missiles, 
rockets, and other weapons. 

Many of 


ducted by the 


the tests and studies con 
Materials and Stresses 


people observation covering 


many hours, and, at times, severa! days 


require 


Using time-lapse photography, research 
ers are able to condense these experi 
into filmed 


ments presentations re 


quiring only minutes to show—thus 
capsulizing significant developments. 
One such test conducted recently was 


designed to show the oxidation proper 
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Figs. 1 and 2: Time-lapse photos taken during 3-hour test of metals in a furnace at 1,500 degrees F. 


ties of columbium, a_ heat-resistant 
metal. One of the specimens was pure 
columbium while the other was an 
alloy containing 5 per cent chromium. 
The two specimens were placed in a 
furnace held at 


Fahrenheit for a 3-hour period. 


and 1,500 degrees 

During the entire test, a camera was 
recording the visual effects of oxidation 
on color film. However, rather than 
run three hours of film, the special 
camera involved was set to expose one 
frame every fifteen seconds. 

The camera was positioned outside 
the furnace—but equipped with a tele- 
scopic lens. This yielded a close-up view 
of the high-temperature proceedings 
which would have been impossible with 
the naked eye. Further, the color film 
was able to pick up and record subtle 
color changes that might have escaped 
the personal observation of a researcher 
in the high-temperature situation which 


tends to distort color values. 


ESULTS of the experiment dra 
matically illustrated that the rate of 
oxidation for the columbium-chromium 
factor of ten 


alloy was reduced by a 


times as compared with the pure 
columbium. Evidence of the findings is 
available on film which shows the pure 
columbium oxidizing into a grotesque 
mass. This can be seen in one minute 
cf projection time as a result of using 
time-lapse photography. 

In addition, data obtained in the ex 
periment—plus a visual presentation 


are readily available for reference at 


Lewis or any other agency or industry 
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involved in developing materials that 
must withstand the high temperatures 


encountered in high-speed travel. 


N another section, researchers are in 
volved in investigating the boundary 
layer properties of airframe and missile 
tests are con 


configurations. These 


ducted in a wind tunnel that will give 
speeds up to and including Mach 3.5. 
One particular test consisted of spray 
ing a red-painted airplane model with 
white china clay. The model was then 
coated with a volatile oil, making the 
white china clay transparent and al 
lowing the red paint to show through. 

Before starting the actual test, a time 
lapse photographic setup was installed 
to record the events on color film at 
a rate of one frame a second. 

The object of the test was to provide 
qualitative answers to the relationship 
of design configuration to friction 
generated heat in laminar and turbu 
lent boundary layers. Results of these 
continuing tests are valuable both in 
the design of spacecraft and supersonic 
aircraft and also in the design of fu 
ture high-speed ballistic missiles and 
projectiles. 

In the course of the wind-tunnel test, 
the model—of standard delta-wing con 


figuration—was subjected to continu 


ously greater speeds. The effects of 
boundary layers became evident as the 
volatile oil began to evaporate along 
leading and trailing edges of the wing 

areas most commonly affected, re 
spectively, by laminar and turbulent 


boundary layers. 


In such a test, the observance of mi 


nute color changes is of prime impor 


] 


tance in deriving qualitative conclu 


sions. Often it is necessary to observe 


such an experiment several times t 


identify and record these minute 
changes. By using time-lapse photog 
raphy, the boundary-layer researchers 
were able to record the whole sequence 
film. To 


have repeated the actual test, which re 


on twenty minutes of color 
quired a number of hours for comple 
tion, many valuable man-hours would 
have been lost. In addition, repetitious 
work would have tied up the equip 


ment. 


ITH an eve toward the develop 


ment of more advanced atomic 
reactors, the Lewis researc hers are con 
ducting 


experiments on the creep 


properties of materials subjected to 
prolonged periods of use at tempera 
tures ranging from 4,000 to 5,000 de 
grees Fahrenheit. Again, the results of 
such experiments will be valuable in 
constructing future ordnance weapons 

weapons that will have to withstand 
resulting 


the ultrahigh temperatures 


from friction created at supersonic 
speeds. 

A test rig has been set up in the re 
Lewis’ Ma 


terials and Structures Division for con 


fractory metals section of 
ducting tests in this field. Since many 


of the experiments will be run for 


twenty hours, the researchers have in 
cluded a specially designed time-lapse 
camera jig as part of the over-all setuy 


The material to be tested for creep 
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Figs. 3 and 4: Continuation of same test. In each shot, left sample is pure columbium; right, same plus 5% chromium. 


properties is mounted inside a rela 


tively small high-temperature furnace. 


Two wires are afhxed to each speci 
men, approximately one inch apart. At 
the 


tance 


end of the experiment, the dis 


between these two wires can be 
time intervals 


measured—at known 


directly on the 
blow-ups 


After 


hlm or on projected 


mounting the specimen, the 


furnace door is secured along with the 


amera jig. In addition to holding the 


1 
camera, the jig carries a clock and a 


prism. Approximately two-thirds of the 


1 
camera image area covers a small ob 


servauion hole in the furnace door. The 


other one third of the lens shoots into 


the prism and pic ks up the clock Imaye 


on 7o-mm. black-and-white film 


At the start of the test, the camera, 
which is capable of 340 exposures with 
out reloading, is set to take one frame 
every 2 to 3 minutes. As the test pro 
gresses, the time differential of the pho 
tography 1S increased to one trame every 


15 minutes. 


time-lapse pho 


aor RNATIVE to 


tography in this creep test might 
be an instrument such as a cathetometer 
(traveling microscope), but this would 


require a trained observer to be in con 


stant attendance for periods up to 


twenty hours. Howeve r, time lapse pho 
tography not only provides a record for 
dissemination but, equally as impor 
tant, provides researchers with valuable 


} 
t 


information at would be obtainable 


only by prolonged personal monitoring 
via visual instrumentation 
These three experiments are indica 
tive of how NASA is using time-laps« 
photography to provide a simple, ac 
curate, and fast method of disseminat 
ing scientific Further ad 


NASA 


the ability of a time 


information 
vantages, as mentioned by 
personnel, include 
lapse camera to monitor an experiment, 
thus freeing a researcher for other in 
portant work. 


The 


wavs readily av 


hilm-d 


aocul 


ormances, the ret 


expensive 


equipment free research, | 


llv, the time mera can < 


] ' 


ve and record in sit 


in be ing cannot, 


ittons wi rea 


Figs. 5 and 6: Effects of oxidation at high temperatures appear destructive much sooner on pure columbium at left. 


September-October 








Pyrotechnics In 


Design 


Missile 


Reliable quality control assures effective use 


Leonard Katz 


Senior research engineer, 


North 


American 


HE advent of the missile era has 
placed tremendous demands on 
the tor 


higher reliability and simultaneous re 


development engineer 
duction in component weight and size. 
Energy-producing or energy-transmit- 
ting units are called upon for greater 
and more reproducible output within 
the mandatory weight reduction. The 
units include the entire field of actua 
tors, relays, delays, amplifiers, valves, 
and similar mechanisms. 

For many of these units, pyrotech 
nics are the natural answer. Pyrotechnics 
and their higher-potency complements, 
explosives, will provide neat, compact, 
lightweight, highly concentrated energy 
units. These items in suitably designed 
mechanisms, can be used as ignition or 
separation devices, as delay units, re 


lay Ss, 


gas generators, valve operators, as 
actuating devices for linkages, as arm 
ing and fuzing devices, signal and 
tracking units, initiators of safety de- 
vices, cable cutters, and other allied 
uses. 

Though the history of pyrotechnics 
and explosives is a long one, the paucity 
the 


secrecy which has for centuries cloeked 


of the literature and commercial 
the artificer of pyrotechnics has en- 
gendered suspicion and distrust among 


mechanical designers. In addition to 





Left. the Army's Redstone mis- 
sile a few seconds after take-off. 





Aviation, 


Rocketdyne, Division 


Inc Los Angeles, Calif 


this historical skepticism, there is the ab 
horrence that designers have regarding 
items which cannot be “tested” prior 
to use. They prefer to risk sticky sole 
noids, reluctant relays, delinquent de 
lay Ss, and adverse actuators because those 
units can be “tested.” 

Although these Same designers are 
sold on statistical quality 


the 


completely 


control, they believe that rules of 
statistics are suspended for items that 
are instantly consumed in use. They 
disregard the fact that the earliest and 
most fruitful statistical quality control 
work was done at Frankford Arsenal 
(in collaboration with Bell Telephone 
Laboratories) and that the work was 


so successful that a malfunctioning 
round from an accepted lot of ammuni 
tion is now an extreme rarity. A round 
of ammunition is simply a combination 
of pyrotechnic devices. 

Some of the critics are willing to 
agree that on large production lots it 
is perfectly possible to obtain quality 
controlled pyrotechnic units of high 
reliability suitable for missile use, but 
they feel at this stage of missile devel 
opment, where the quantities are small 
and the designs unique, that reliability 
cannot be attained. However, if the 
pyrotechnic selection and design are 
properly made, high reliability will be 
assured. 

Proper selection and design in this 
context connote utilization of the serv 
ices, talents, and products of the Gov 
Government sponsored 


ernment and 
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agencies that specialize in pyrotechnic 
and explosives research. There are very 
few, if any, private companies whose 
individual work exceeds in sophistica- 
tion and that of the 
special agencies. 

The list of these agencies is long and 
includes Picatinny Arsenal, the Naval 
Ordnance Laboratory, Frankford Ar- 
senal, Franklin Institute, the Jet Pro- 
pulsion Laboratory, and the Solid Pro 


consummation 


pellant Information Agency. 

The judicious blending of design and 
the utilization of the services and in- 
formation of the special agencies can 
produce small-quantity lots of predict 
able high reliability and advanced pyro 
technic design. 

The latest techniques, processes, 
behaviors are 


mixes, and 


available for study by the design engi- 


operating 


neer. The designer can usually, within 
the requirements that he must meet, 
select tested and approved highly re 
liable “stock” 


semble and adapt them to his needs. 


items and simply as- 


For a hypothetical design problem, 
let us assume that there is a require 
ment for an electrically initiated, 10 
second-delay cartridge to operate a sepa 
ration device. The requirements include 
operation at temperature extremes, un- 


der high acceleration and vibration 


forces and at extreme altitudes. 
The 


ated squib can be made from the pub 


selection of the electrically initi 


lished lists of tested and approved 
Franklin lists). 


All the squib characteristics, electrical, 


squibs (1.e. Institute 
| 


pyrotechnic, environmental, etc., are 
listed, ensuring that the squib choice 
will be successtul. The selected squibs 
can then be obtained from large, qual 
ity-controlled, inspected, and service 
tested lots. 
The delay 
those developed and tested by Picatinny 
Naval 


Laboratory. The burning rates, loading 


mix can be selected from 


Arsenal and by the Ordnance 
and storage characteristics, and envi- 
ronmental behavior of these delay mixes 
have been charted on the basis of thou 
sands of tests. 

If the geometry of the required de- 
loaded by 


sign permits, delay units 


these agencies, or by manufacturers 
operating under processes, inspection, 
and test methods directed by the agen- 
cies, can be obtained and adapted. If 


adaptation is not possible, the process- 


ing of the mix and the loading thereof 
can be accomplished successfully by 
following the recommended specifica 
tions prepared by the agencies. 

The selection of the powder charge 
can be made in similar fashion and 
will be indicated mainly by the task it 
is to perform. For a separation device 
it is likely that Frankford 
Cartridge Actuated Devices Handbook 
or the Solid Propellant Information 
Agency handbook will include the re 
quired propellant. If the propellant with 


the desired characteristics is not found 


Arsenal’s 


in those books, there are also the large 


families of artillery and small-arms 


powders from which to select 


I \-seery! of these units will be 
dictated by their required juxta 
position and the permissible geometry 
of the complete assembly. Compatibility 
of the items with each other and with 
the assembly can be determined by 
known recorded characteristics. The as 
sembly will have to be tested for per 
formance under the required conditions 
and also under extreme conditions which 


The in 


and reliability of 


might occur in their service use 
tegrity, performance, 
the individual units are already proved. 

Thus, with the ability to make proper 
selection of the items needed and the 
ingenuity to adapt and assemble them, 
a seemingly difficult pyrotechnic design 
problem has been solved. The success 
of this design, its advantages, disad 
vantages, and behavior, will be recorded 
by the fact-finding agencies and made 
available to other contractors. 

The missile-design companies seek to 
be as autonomous as possible in their 
design conception, development, test, 
and fabrication. The autonomy sought 
need not be compromised by the sug 
gested approach; it is probable that the 
independence and success of the design 
company’s pyrotechnic laboratory will 
be advanced as a consequence of “brain 
picking” the special agencies 

Once the success of pyrotechnic de 
sign has been established, the designer 
will thereafter be most reluctant to sac 
rifice precious payload for heavy sub 
stitute devices. 


> 
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Right, an Atlas ICBM roars off 
in test flight (Air Force photo 








Ligh tweight 


N 1854, Emperor Napoleon III or 
dered lightweight aluminum armor 
and military equipment for French 

troops. But the new metal in those 
days cost $545 a pound, and there just 
was not enough aluminum being pro 
duced to equip one squad, let alone an 
army. 

S. Army 1s 


modernizing, particularly Ordnance ve 


Today, however, the U. 


hicles and heavy weapons, by making 
lightweight air-transportable equipment 
from aluminum. 

Reynolds Metals Company’s recent 
“Survey of Aluminum in Defense” re- 
vealed that the Army Ordnance Corps 
now has twelve vehicles either in pro- 
duction or development, all using 
aluminum. 

This survey showed that the armed 
forces are using more and more alumi- 
num to get light, tough equipment. A 
minimum of 336 actual or potential 
uses of aluminum were discovered. 
The Army led the field with 255 types 
of equipment that are or could be 
made of the light metal. 

This trend toward light equipment 
for better mobility started in 1952 
when the first Army regulation was 
written on the subject. But little at 


tention was given it until 1955 when 


336 
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the then Staff, Gen. M. B. 
Ridgway, wrote Army commands di 


Chiet of 


recting that all equipment must be as 
light and compact as possible. Yet very 
little lightweight equipment was pro 
duced then 
listed as a critical material until April 


because aluminum was 
18, 1957. Since then, military designers 


have been turning out aluminum 
equipment in increasing quantity. 

More military equipment will be 
made from aluminum this year than 
ever before in history. And the variety 
and quantity of this type equipment 
will increase substantially in the next 
few years. 

The Ordnance Corps leads with the 
uses of aluminum 


most dramatic new 


for arms—for example, the T195 self 
propelled 105-mm. howitzer which is 
protected by aluminum armor plate 
giving about the same protection as 
steel armor, yet lighter. The aluminum 
armor plate and aluminum hull cut 


the weight of this combat vehicle until 


(Army photo) 


it weighs one-third less than its steel 
predecessor ( 33,500 pounds versus 52, 
000 pounds). 

Although the vehicle has a lower 
silhouette, the cab has more space for 
the crew. The T1g5 can swim rivers 


and lakes. The 


while the 


howitzer can be fired 


vehicle is swimming so it 
can clear its own beachhead and not 
, 

be dependent on other services tor 


temporary artillery fire, and it can be 
transported by air to the battlefield for 
strategic mobility. Because it is lighter, 
the T195 goes farther on a gallon ot 


fuel than the steel model. 


he many advantages make aluminum 
the most economical and practical 


material to use for twentieth-century 
warfare. Defense designers have found 
that aluminum saves weight because it 
is one-third as heavy as steel and 
aluminum armor plate provides equal 
with less weight 
This 


weight saving contributes to the air 


ballistic protection 


than comparable steel armor. 
transportability of armored combat ve 
hicles, providing greater strategic mo 
bility. Lightweight vehicles give better 
performance for the power expended 
and require less fuel than conven 


tional \ ehic les. 
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Aluminum retains its impact re 


sistance and does not shatter at ex 


tremely low temperatures, Ww hereas 


most other metals lose much of their 
resistance to impact at the low tempera 


Alumi 


num actually becomes stronger as the 


tures encountered in the Arctic. 


temperature drops. 
Important to the taxpayer, defense 
oficial, and manufacturer is the econ 


omy of aluminum—it is readily avail 
able in plentiful supply, costs less to 
fabricate because it joins and forms 
easily, and requires far less maintenance 


than most other materials. It also has 


high rec lamation value 


7 YDAY America can produce 2,23 
250 tons of aluminum yearly, and 
the industry has further expansion 
plans. This is contrasted to the 719,000 
tons produced in 1950, the year the 
Korean conflict broke out. 

Mobility is the key word in the mod 
ern Army. Fighting men have to be 
kind of 
ground and still have protection. The 
Army's Deputy Chief of Staff for Lo 


gistics, Lieut. Gen. Carter B. Magruder, 


able to move fast over every 


told a congressional committee in 1958 


“Armor is critically important for 


mobility in atomic war. It may well be 
that nothing will move on the atomic 
battleheld except armor. Armor gives 
great not only 


protection against con 


Aluminum cargo carrier T116, amphibious replacement for the Weasel and Otter, rolls from C-124 transport plane 


ventional weapons, but also against the 
blast, the heat, and the radioactivity of 
atomic bursts.’ 

The Army’s Deputy Chiet of Staff 
for Research and Development, Maj. 
Gen. Robert J. Wood, told a congres 


sional committee on June 22, 1958, 


that pigs protected from atomic blast 


and heat by aluminum cylinders dur 


ing nuclear tests lived for two days to 


two weeks after the tests. He said 


“One thing we learned from the stand 
point of combat operations is this: i 
individuals are protected from heat and 


blast, subject only to radiation, while 


might die in two days to two 


they 
weeks, they could man their weapons 


in detense against an im! iediate at 
tack. 
told 


Magruder 


\ppropriations Subcommit 


Similarly, General 


the House 
tee on March 25, 1959 


“On the battlefield only armor ot 


entrenchment give any reasonable de 


of protection trom atomic bursts. 


If we are not to resign ourselves to a 
static role, we must have armor. Atom 


kill or 


direct 


bursts not only incapacitate by 
blast, 


also fell trees, knock down buildings, 


heat, o1 radiation, they 
, _ 
leave danger 


Atom S 


crater the earth, and 


residual radiation will be 


used against bottlenecks in the lines of 
communication and will destroy bridges 


and defies 


“Our armored personnel carriers 


must, therefore, like the tank, be able 


give protection against the blast and 


to 


heat of atomic bursts and, in addition, 


have the mobility to cross piles of rub 
ble, fallen trees, and craters and sw 


streams. 


‘Although the armor of an armor 


personnel carrier can be made only 


thick enough to give limited prot 


tion against direct and residual radia 


tion, it will still be far safer than ex 


posure in the open. The speed at which 
it can cross contaminated areas is also 
a significant means of protecting troop 
on the atomic battl 
reason to hope that 

tain medicines wi oi 
idditional protection 


igainst radiatior 


“In any armored vehicle the weight 
of the 


weight of the vehicle and greatly influ 


armor irgely dictates the 


ences the size of the engine, the range 


ot the vehicle, the gasoline consul 


} 


tion, and the capability of crossing fra 


idges, swampy ground, rubble, 
ther dificult terrain features. The 
inum 


velopment ol iit 


gether with changes in 
omponents, have permitted the 


half 


protection 


of the vehicle to be cut in 


providing the sar 
steel armor 
proporti 


‘This advar of major 


rives our new M1 uluminum arn 


Army photo 
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personnel carrier advantages over the 


steel-armored Ms5g personnel carrier 
with a decrease in weight trom 21 
tons to 10 tons, an increase 1n range 


from 120 to 200 miles, an increase in 
speed from 32 to 40 miles per hour, 
and an improvement in fuel economy 
from 1 mile per gallon to 2.6 miles per 
gallon. 

“The greatly reduced weight has en- 
abled us to replace two gasoline-driven 
engines in the Msg with one gasoline 
engine in the M113 with the resultant 
We 
eventually to power the M113 with a 
This will fur 


saving in maintenance. expect 
multifuel engine. 


ther increase the range of the ve- 


hicle.” 


ILITARY designers, like most peo 
ple, have been hard to convince 
that aluminum armor plate gives equal 
or better protection than comparable 
steel armor. But this has been proved. 


When you consider this question for 
a minute, you will see that it is per- 
fectly logical. A piece of steel armor 
plate, one inch by one inch by one inch, 
will weigh three times more than an 
equal-sized piece of aluminum armor 
plate. The aluminum armor can be 
thickened until it gives the same pro- 
tection as the steel armor, but the alu 
minum armor will still weigh less than 
the steel. 

The aluminum armor can be made 
three times as thick as the steel, at 
which time both pieces will weigh the 
same, but the aluminum armor, while 
the same weight, will give better bal 
listic protection than the steel due to 
the increased thickness. 

Thus aluminum armor can be used 
two ways in military equipment: to 
give the same protection as steel with 
much saving in weight or to give more 
than steel without 


ballistic protection 


increasing the weight of the vehicle. 


Aluminum is used extensively on the 44-ton cargo-personnel carrier XM433E1 


built by Willys Motors 


and currently 


undergoing Army Ordnance tests. 


Another advantage of aluminum 1s 
economy. The 
M113 personnel carrier promises to be 
cheaper than its steel counterpart. Maj. 
Assistant to 


aluminum-armored 


Gen. Frederic J. Brown, 
the Deputy Chief of Staff for Logistics, 
told the House Appropriations Sub 
committee on April 18, 1958: 

“We 
(M113) will be a cheaper vehicle, al 
though we are starting at the same 


believe in the long run it 


; 


price as our last procurement of the 
M59 (steel personnel carrier). The M59 
is costing about $30,000, and this initial 
version will cost about $30,000. 
Aluminum armor plate costs only 
slightly more than steel armor in the 
fabricated product. But the weight sav 
and other ad 


fuel sav Ings, 


offset the 


ings, the 


vantages can easily slight 


additional cost in many applications. 


i YR example, rust-free and corro 
$10n-resistant aluminum equi} ment 
requires less maintenance than other 
materials; it 1s easier to store, even out 
doors. Lighter weight equipment means 
longer life for engines and other parts. 
Vehicle sections can be made thicker 
and still lighter than steel, making them 
more rigid and reducing vibration. 
On the battlegrounds of the future 
fast-moving Ordnance equipment may 
not be able to use bridges which might 


make 


weapons 


be bombed out or inviting tar 


gets for atom Aluminum 


armored combat vehicles can swim 


across inland waterways such as rivers, 
lakes, and canals with ease, thus avoid 
ing the traffic bottlenecks of bridges. 

Although it has taken over a hun 
dred years—from 1854 till 1959—for 
aluminum to become vital for military 
equipment, there fortunately are thou 
sands of fabricators of aluminum in 
all parts of the United States. Tech 
niques and_ fabricating 
well known for all types of products 
and methods. In case of an emergency, 
this skilled 
workshops is available to the military 
They would not suffer from a shortage 


S. alu 


practices are 


army of craftsmen and 


of metal either; since 1950, U 
minum production has increased more 
than three times. 

In addition to the T195 self-propelled 
105-mm. howitzer, the Ordnance Corps 
other vehicles 


is developing several 


which rely on aluminum to save weight. 


M113 Personnel Carrier —Improved 
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design using aluminum armor plate 
helped cut the weight of the Mrr3 in 
half compared with the M59, yet the 
Mri2z 


man approximately the 


aluminum pives the infantry 


same protec 
tion. The carrier is designed for better 
mileage, longer range, and is shorter, 
lower, and narrower, yet will carry as 
many men as the Msg—an intantry 
squad of twelve plus the driver and ve- 
hicle commander. 

The M112 can be carried in a cargo 
airplane, can be parachuted to the 
battlefield, and can swim inland water 
wavs. While 


to provide the infantry with armor 


it was designed primarily 


protected battlefield mobility, it also 
can be used as a multipurpose carrier, 
a selt-propelled weapons carrier, a mor 
tar carrier, ambulance, communications 
command-post vehicle 


vehicle, cargo 


carrier, and hre-control direction cen 
ter. (See photo on page 336.) 


The Mrrez 


fantry to move rapidly about in dis 


will be used by the in 
persed wartare and to have some pro 


tection against heat and blast from 
atomic explosions. A smaller aluminum 
vehicle, the T114, designed to carry 
four men, also is under development. 

{luminum Trucks.—The Army also 
is developing a family of lightweight 
trucks, using aluminum to make them 
air transportable, maneuverable, float- 
able, and rugged. One of these trucks, 


the XM4r ’ 


It can travel 


is now undergoing tests. 
icross country, take to 
water like a boat, or be transported by 
air. It has eight wheels, all powered. 
The 


capac ity, 


new vehicle, rated at 2'4-ton 


weighs only 8,600 pounds, 
about two-thirds the weight of the 
Army's present standard 2'4-ton truck. 
This exceptional lightness, combined 
with a watertight body, permits the 
vehicle to float while carrying a 5,000 
pound load, a decided military advan- 
tage. Its independently sprung wheels, 
with low-pressure tires, give the alu- 
truck 
approaching that of a tracked vehicle. 


minum cross-country versatility 
Its compactness and lightness also make 
it readily transportable by existing mil 
itary cargo planes 

The XM4ro truck is a multipurpose 
vehicle. By altering the configura 
tion of the body it can be a cargo 


carrier, gas tanker, mobile crane, ambu 


lance, or missile launcher. The design 


principles embodied in it will also be 
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The Mighty Mite, '%-ton all-alumi- 
num truck, can be lifted by helicop- 
ter to beachhead (Marine Corps photo 


by 4 (1-ton) and 


incorporated in 4 


6 by 6 (1'4-t0n) trucks. Prototypes for 
these are being developed by Chrysler 


corporation 


M56 Scorpion Self Propelled go-mm. 
intitank Weapon.—This weapon uses 
aluminum to reduce its weight so it 
can be flown to the battle area. It can 
be parachuted or carried by a helicop 
ter. It is operated by a crew of four 
men: commander, driver, gunner, and 
loader. The Scorpion is now opera 


tional in U. S. Army airborne units 


XM 443E1 
—This lightweight tactical vehicle, be 
ing investigated experimentally by the 
Army, made largely of aluminum, is 
known as a “platform vehicle” because 


a platform with wheels 


it consists of 


Car go Personnel Carrier. 


The cowl can be taken off, tour of the 


six seats folded down, and it becomes a 
cargo carrier. Mounted under the plat 
form, a 100-horsepower, air-cooled, alu 
minum engine gives the XM443 a top 
speed of forty-five miles an hour on the 
highway. 

and can ma 


It has a 4-wheel drive 


neuver over fields as well as on roads, 


even climbing up to 60 per cent grades 


Individual wheel suSspc nsion gives com 


fort to passengers and protection to 
sensitive equipment riding over rough 
terrain 

This vehicle is presently being eval 
uated to determine the suitability of 
the platform-type carrier for larger pay 
load ratings than that of the present 


Mechanical Mule 


if the concept of the 


ind also to determine 
convertible plat 
merit to justify 


form has sufhcient 


further development 


M274 Mule The Me 


hanical Mule weighs 950 pounds but 


Mec Aani 


can carry 1,000 pounds on its platform 
Designed to take the load off the in 
fantryman’s back, it can go anywhere, 
even climb sixty per cent grades, The 
Mechanical Mule is meant to be used 


off the road, rather than on paved 


highways, therefore its top speed 1s 


about twenty-five miles an hour. It can 


ford streams up to eighteen inches 


deep and turn in a 1o-foot radius, its 
own length. 
The driver can either sit on the seat 


or W alk 


the silhouette. The 


behind the vehicle to lower 


steering column 
mav be lowered, enabling the driver to 
crouch low to the ground as he moves 
the vehicle forward. In addition to car 
ammunition and weapons, the 


Mule in 


13 
would 


rying 
Mechanical 


wounded, 


evacuate four 


which normally re 


quire sixteen stretcher bearers. 
With a 
mounted on the platform, the Me 


chanical Mule can support an antitank 


106-mm._ recoilless rifle 


mission with fast maneuverability. It 


has both 4-wheel drive and 4-wheel 


steering. 
T 116 This alumi 


num vehicle is the amphibious replace 


Cargo Carrier 


ment for the earlier Weasel and Otter 
The 


! 


nud and snow 
| 


ve hic les that cross 


Tr16 is air transportable and is de 


signed primarily to carry and 


cargo 


loads over difhct terrain, especially 


snow 
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Countdown at Canaveral 


Missile launching needs the cooperation of industry and the services 


T1TH moon shots, earth satel 
ballis- 


tic missiles, intermediate-range 


/ lites, intercontinental 
ballistic missiles, and other accelerated 


missile programs, Cape Canaveral 


makes headlines with awesome regu 
larity. 

Although newspaper reporters give 
Cape Canaveral datelines in filing sto 
ries, and it is from there that all the 
Atlantic Missile 


fired, the headquarters is at Patrick 


Range missiles are 


Air Force Base—eighteen miles south 
of the Cape proper. During World 
War II, Patrick Air Force Base began 
River Naval Air Sta 


at the end of the 


as the Banana 
tion. It 


war and reopened in 1951 as the Joint 


was closed 


Long Range Proving Ground, encom 
passing about 12,000 acres. 

The first missile fired was a Bumper 

a V-2 plus a Wac Corporal. Since 
most of the work there was being done 
for the Air Force, it became the Air 
Force Missile Test Center; but when 
interest increased in longer-range bal 


listic missiles, the other services began 


to move back. The Army came first 


with Redstone, followed by Jupiter. 


With 


Year the Navy brought in its Vanguard 


the International Geophysical 
and, soon afterward, the Polaris. Con 
currently, the Air Force was establish 
own, 


ing new programs of its 


including Thor, Atlas, and Titan. 


4 gain a true picture of life at 
Canaveral, both behind the scene 


hy 


many 


and on the scene, let’s follow the trail of 
an Army missile from arrival to launch 
ing on a typical time schedule. 

X minus 20 days.—The first stage of a 
Juno (moon shot) or an Explorer (earth 


satellite) arrives by C-124 from Hunts- 


349 


Col. Leonard M. Orman, U.S.A.F. 





Colonel Orman was formerly 
chief military officer of ABMA 
at Patrick Air Force Base, Fla. 
He is currently 
the Pacific theater. 


assigned to 





ville, Ala. The first stage has been built 


and static-hred at the Army Ballistic 


Missile Agency in Redstone Arsenal. 
The Missile Firing Laboratory, headed 
by Dr. Kurt Debus, takes the missile 
from the airplane to an assembly build 
ing at Cape Canaveral. Here the mis 
sile undergoes a thorough check-out of 
all its components, including the guid 


ance system. At the same time, the 
upper stages are being tested by the 
Jet Propulsion Laboratory in a spin 
test facility. 


The 


moved to the launching pad 


] 
miussiue 1S 


and al 


X minus 1 days. 


the stages are “married” for the first 
A series of over-all tests and fre 


C hec ks 


time. 


quency occupy the final few 
days. 

X minus 1 day—The time for a pre 
flight countdown. This is a dry run, 
and each of the staff who takes part 
in the final launching meticulously 
checks on his individual portion of re 


sponsibility, with the countdown co 


ordinator checking all operations from 


the blockhouse. Of major concern at 
this time is the possibility ot rrequency 
interference because of the many elex 
tronic systems which are used for safety 
purposes as well as for commands and 
instrumentation, 

X minus 6 hours. —The actual count 
down begins. Many of the larger mis 
siles are launched at night because the 
means of instrumenta 


most accurate 


tion, even in this electronic age. is a 


camera which can be oriented precisely 


only by positioning on a background 


both 


shoot. The firing time for moon shots 


ot the stars before and after a 
depends on the relative positions ol 
the earth and the moon. 

X minus 3 hours.—Fueling starts 
Several hundred people are at their po 
sitions, readying all their equipment for 
the final moment. Fifty people are as 
sembled in the blockhouse, and others 
are at the actual launching pad. The 
missile is launched by controls within 
the blockhouse and some of the record 
ing instrumentation, such as the scales 
the 


fueled, are also located there. 


oS peopl ire } the 
in Central Control 
cated several hundred yards from all the 


blockhouses. The 


power of life or death over the missile 


1! 
which weigh missile after it is 


ranye remain 


which is lo 
safety officer with his 


reads a myriad of instruments. 
Visual observers, on sky screens, ra 
dar indications on beacons, direct-view 
ing television cameras, and other elec 
tronic devices are the information 
sources for the safety officer's final de 
cision. One of the most useful of these 
when used 


Azusa _ which, 


with an IBM 704 predictor, tells the 


devices is 
safety officer where the missile would 
land if he pressed the destruct button 
at that instant. 

X minus 2 hours.—Frequency checks 
are being run—a vital part of the en 
tire operations which makes sure that 
The 


makes sure that there is no interference 


no data are lost safety officer 


with his destruct system. Interference 


render the system 


and might even destroy a good missile 


could inoperative 


prematurely, Interference comes from 
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many sources, a number of which are 
beyond control. It could be lady taxi 
cab dispatchers in Dallas, television sta 
tions in Detroit, ships at sea, or radio 
broadcast stations in Brazil. 


Some sources of interference have 
Air Force Base, 
White Sands 


Missile Range, and here it was possible 


been traced to Eglin 


Newfoundland, or the 


a system of mutual use of 
to shift 


to work out 
tIrequencies OF to another fre 
when necessary. 


All trac king sta 


and 


quency 
X minus 1 hou 


tions are manned cameras are 
trained on their subject. These cameras 
fall into three categories which may be 
historical, and _ ballistic. 


called metric, 


Within each category are many differ 
ent types—still, color, black and white, 
and movie cameras operating at various 
speeds. 

uilable to an accuracy of 


second. \ 


two or 


liming is ay 


a thousandth of a ballistic 


camera 1s composed of more 


metric cameras, positioned on surveyed 


base lines so that it is possible to locate 


the position of the missile in space in 
coordinates, 


two or more 


, 
electronic track ng 


¢: AMERAS and 


A stations all 


over 


are manned at 

, - 
I lorida as well as at many down range 
sites. Station No, 1 is Cape Canaveral it 
self. No. 2 is at Jupiter inlet a few miles 


No. 2 1S at 


4 is at Eleu 


south on the Florida coast 
Grand Bahama Island. No 
Island. No. 5 is at Christopher 
Columbus’ landfall—San Salvador. No. 
6 is at Mayaguana. No. 7 is at Turks 
and Gacios Island. No. 8 is on the Do 
minican Republic half of Hispaniola. 
No. g 1s on Puerto Rico, No. 9A at An 
Lucia, No. 11 at 
Fernando de Noranha off the coast of 
Brazil, and No. 12 at Ascencion Island, 
Atrica South 


thra 


tigua, No. ro at St 


halfway between and 
\merica. 
Since most of these stations are on 
British possessions, the commander of 
the Air Force Missile Test Center has 
an RAF officer on his staff to assist him 
in day-to-day negotiations with local 
British authorities 

XY minus 70 minutes. -All people in 
the vicinity of the launch pad take 


blockhouse 


manned. 


Central 
The 


safety officer and his assistants are ready 


cover in the and 


Control consoles are 
and have their circuits checked, and a 
weather officer is on duty throughout 
The 


the countdown console for fre 
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quency interference monitoring 1s 
manned. All cameras, radars, telemeter- 
ing stations, and other electronic track 
ing and recording devices are ready and 
waiting. These vital telemetering in 
strumentation devices are the mechan 
ical eyes and ears of a scientist which 
measure and broadcast back parameters 
such as speed, fuel levels, positions o! 
and critical 


yyros, temperatures at 


points. 

X minus 15 minutes—The orderly 
step-by-step check-off continues and the 
point of no return is reached with some 
missiles. Others can be stopped at any 
time up to zero, and with still others 
it can be stopped within a second or 
two before actual take off if indications 
are not reading as expected 
mintile 


X minus 1 A final reading 


of the fuel aboard the missile is taken. 


The last item 1S ¢ hec ked, and the count 


okay or 
concerned I 
] 


1 
iS final command 


down director receives an 


roger from all the staff % 


fore he Ives | 

X minus 10 seconds 
zation button is pushed. 
X plus second For a fe 
onds after zero nothing seet 
shoots oul 
The dry 

} 


cooling the batter: 


( 
pen. Then a flame 


} 
MISSI 


neath the 
has been 
instrumentation compartment 

a crash. The giant rocket slowly beg 
It gains 
reaches over the beachside 


After a 


eral thousand feet, the 


its skyward 
The 


spectators 


yourney. Speed 
roar 
vertical rise of 
mussile 
over and steers out to sea 
along the chain of Caribbean tracking 
stations 

X plus several dozen seconds.—Cut 
off occurs. The flame from the motor 
extinguishes itself. The upper stages 
now coast on beyond the control of 
man. 

No one sits at a device on earth and 
guides the missile through space to its 
target. A 


flight path and placed 


tape has been cut for its 


in its guidance 





“Interference could render the 
system inoperative a — 


terference comes from many 


sources, a number of which 
are beyond control. It could be 
lady taxicab dispatchers in 
Dallas 

Detroit, 


stations 


feievision stations in 
ships at sea, or radi 


in Brazil.” 





viations 


system betore take 
note d 


the established pau 


measured by the missile’s sensing 


these deviations are 


ted th 


correct¢ 


vices, and 


matically roughout 
} 
flight ol the inal stage 

X plus set 
hred. The 


erai minutes The 
stages are increased spe 


is measured and the collected data are 


ted into computers to see if escape 


locity and orbit are obtained. In 


case of a lunar shot, the proximity « 


the final path to the moon gays 


later is read out 


may Carry away 


T" iF casual obse rver 


an erroneous impression of the wor 
of Patrick Air \ miss 


which entire | 


Force Base. 
does not travel its 
labeled as 
Only 


explode thi 


assigned path 1s frequently 


a tailure and a total waste 


experienced person can 


popular fallacy. Paradoxically, oft 
more is learned from the missiles whict 
to end in spectacular explosio 


rht 


ippeal 


than from a routine fil 


] 


Another false impression is that mis 


' ' 
Siles can never be made oper itiona be 
cause of the size and complexity of the 
launching facilities and because of tl 


hi 


the launching crews 


, , , , 
nh education and experience level ¢ 


\ concrete answer t ny 
faliacies 1S supplic 1 by the Red 
Chis missile can witl stand 


' nol 


considerable severity ana 


Many of the holds in the count 


winds 


] 


down at Canaveral are tor instrume 


tation purposes and would not occur 1n 
the held. The programming equipment 
for held use can be carried on a truck 
along with the erecting equipment, and 
soldiers with only a few months’ train 


ing have fired the missile 


HE “bitter” rivalry that is supposed 

to exist among the military services 
and the contractual companies has no 
place on the actual working level of the 
missile range. It takes the wholeheart« 
Army, the \ 
World 
America, a 

2s 


partic Ipation of the 
(American 


the Radio Corporation of 


Force, Pan Airways 


the civil-service e1 piovyees of Doth 
ire a successful 


And it is o 


harmony that the 


tary services to ens 


probe or satellite shot. 


through this spirit of 


| 
United States is making giant ste 


toward world supremacy in space 


seen from behind the scenes at Car 


(anave ral. 
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Vehicle Reliability 


Recommendations of the A.O.A. Combat and Tactical Vehicle Division 


Combat and Tactical Ve 


HE 
hicle 


Ordnance 


Division of the American 


Association met re 
cently in Detroit, Mich., to discuss the 
subject of improved reliability and re 
duced field maintenance of combat and 
tactical vehicles. Representatives from 


both the 


present, and the numerous papers and 


military and industry were 
discussions disclosed that, in general, 
there was agreement between industry 
and the military as to the steps required 
to reach the desired objectives. 

Maj. Gen. Nelson M. Lynde, Jr., in 
opening the meeting, stated that future 
wars will require a degree of mobility 
and dependability beyond anything we 
have previously attained. The general 
gave as a target a go per cent prob 
ability of achieving the following: 

For Wheeled Tactical Vehicles. 
By 1960-1962: miles without 


field maintenance, 20,000 miles without 


10,000 


depot maintenance; by 1964-1970: 25,- 
000 miles without field or depot main- 
tenance. 
For Tracked Vehicles—By 10960 
1963: 2,000 miles without field main 
tenance, 4,000 
maintenance; by 1964-1970: 5,000 miles 
without field or depot maintenance. 


that 


miles w ithout depot 


Current information indicates 
the best current wheeled vehicles have 
a 42 per cent probability of complet 
without rebuild of 


ing 20,000 miles 


components; tracked vehicles have a 3 
per cent probability of reaching 4,000 
miles without the failure of a major 
component. 

Arch T. Colwell, in his keynote ad 
dress, outlined many important points 


including the following 


1. The military problem of rotation 


342 


E. J. Gay 





Mr. Gay is chairman of the 
Engine and Power Train Sec- 
tion of the A.O.A. Combat 


and Tactical Vehicle Division 





and early retirement of officer personnel 


makes for lack of continuity of pro 


grams 

To achieve the desired targets, 
team effort by industry, the Continental 
Army 
Tank Automotive Command 
required. Adequate funds and under 


Command, and the Ordnance 
will be 


standing in high places also are needed. 


clear what the 


3. A 
military wants and how they will test 
When this 


work toward a 


exposition ol 


it is needed. is available, 


industry can solution 


style in military vehicles 


4. A 


every few years does not make for good 


new 


reliability. Industry rarely brings out a 


vehicle having all new components 


HE papers read at the meeting dis 
cussed a number of problems and 
recommendations tor 
Some of the 


made certain 


their solution more im 


portant of these are outlined below: 


1. Development and testing of new 
vehicles should be more sharply defined 
so that the objectives of the military 
are clearly appreciated by industry. It 
should be understood by both the mili 
tary and industry that vehicles re 
leased for production will pass these 
tests satisfactorily. 

Recommendation: A study panel of 
seven be established to set up test pro 


cedures, acceptable to both the military 


and industry. The panel would consist 
of three industry representatives and 
three military—with the military sup 
plying one each from OTAC, CON- 
ARC, Fort Knox. The 
member would be from the 
Office, Office of the 


and seventh 
Finance 
Secretary of De 


Tense. 


2. More time should be allocated for 
the preproduction development of com 
ponents and complete vehicles. This is 
the era of major “debugging” and will 
assure a more Satisfactory vehicle in the 
hands of the using service. 

Recommendation: This need for de 
velopment and testing of components 
and vehicles should be recognized and 
the necessary funds provided in the 
contract to permit adequate develop 
ment. 

Military 


parts must accomplish their mission in 


and 


vehicle components 


a military environment which can be 


markedly 
usage. In the designing of military 


different from commercial 


equipment, every effort should be di 


: ] 
rected toward maximizing the employ 
facil 


. 4 ? ’ 
ment of commercial tooling and 
ities, 

This doesn't always mean that com 


mercial parts, per se, will meet the 


military requirement. However, satis 


factory parts can be obtained with a 


minimum of change to commercial 


tooling. 


3. There is a practicable limit to the 


versatility of a tactical vehicle. It ap 
that 


obtained by trying to combine in one 


pears best vehicle types are not 


vehicle all the requirements of an 
airborne vehicle and a completely satis- 
Arctic use. A 


factory vehicle for great 
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penalty per pound is paid when air 
transporting vehicles. It is estimated 
that about 2! 
quired for each pound of 
transported 2,500 miles. 


pounds of fuel are re- 
payload 
Recommendation: Serious considera 
tion should be given to the develop 
ment of a special group of lightweight 
tactical vehicles for airborne and Arctic 
This 


tactical vehicle to be developed for 


use. would permit the normal 
maximum service along the lines de- 


sired by the military. 


4. Extra safety factor in components 
make for longer life of the complete 
vehicle. 

This 


point should be made familiar to mili 


Recommendation important 


tary and Government personnel. Ex 


tra power and capacity in engines, 


transmissions, axles, etc., will result 
in greatly improved life. The additional 
first cost should be repaid many times 
in better field service. 

5. Small items on a vehicle such as 
controls, linkages, instruments, and ac 
cessories cause a large percentage of 
failures. In many cases better equip 
from commercial 


ment is available 


components but is not used because 
of an extra cost penalty. In the case 
of a combat-vehicle engine costing sev 
eral thousands of dollars and a total 
vehicle cost of well over $100,000, econ- 
omies on these small items appear to 
be penny-wise and pound-foolish. 

It is questionable that vehicle styles 
need changing every few years and 
that the large variety of standard type 
vehicles are essential. 

Recommendation: Coordination 


among the military services should 


attempt to freeze a few approved de 
signs and thus permit these vehicles 
improve 


This 


followed by in 


incremental 
held 
route 
effort 


to keep vehicles as simple as possible 


to develop by 
ment through experience. 
is the normal 


dustry. Every should be made 


since complication will then decrease 
reliability. Each added requirement of 
given the most 


a vehicle should be 


careful scrutiny to be sure that it 1S 


essential to the mission of the vehicle 

All new vehicle designs, both wheeled 
and tracked, should be studied by a 
qualified panel of industry and military 
service 


for accessibility of parts for 


and the probability of trouble because 
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of field failure or lack of maintenance. 
Designing more durability into a ve 
hicle should be a paramount item 
from the start. 

A new program should be immedi 
ately established to find sources of ade- 
quate dust and grease seals. If such 
funds should 


seals are not available, 


be provided for their development. 


6. Mobility requirements should be 


examined in relation to the vehicle’s 
ability to carry a useful load. There 
is a practical limit to this item in 
relation to vehicle type. Vehicles with 
a high mobility factor will, of neces- 
sity, have to be kept light. There is 
need for a compromise between ground 
clearances and total height of the ve 
hicle. The demand for low silhouettes 
can penalize a vehicle’s mobility by 
forcing too low a ground clearance 

vehicle 


7. Military tactical 


ments for brakes are many times more 


require 


severe than for normal “on-road” com 


mercial vehicles, and for that reason 
commercial brake systems are not satis 
factory. 

Recommendation: Special designs of 
waterproof, dirtproof brakes should be 
evolved and adapted to tactical vehicles 


for immediate and future procure- 
ment. Recent developments in vehicle 
brake should be 


ploited. 


retarders fully ex 


8. Existing OTAC proposals for im 


proved collection of field data are 
moves in the right direction. It must 
be recognized that there is a respon 
sibility for accurate data collection in 
the field that is 


rather than a field-troop function. This 


an Ordnance function 


is a basic requirement toward attain 


ing best product reliability. 


Recommendation: Prompt action 


should be taken to implement a new 


and modernized system of data col 


lection. This is best done by trained 


civilian personnel using modern data 


processing equipment. Industry and 


the military should agree on a code 


for reporting troubles so that every 
one is using a common language. It is 
that field 


data have the fullest support from all 


essential this collection of 


levels of the Army. 


9. There are many areas where 


“throwaway” parts will simplify and 


expedite held maintenance. This is par 


ticularly true of items such as fuel 


pumps, instruments, seals, and many 


others. To make this system effective 


requires standardization of mounting 
brackets, fittings, etc 
This is an 


> 
Recommendation area 


where industry and the military can 
work together to develop a code of 
standard mountings, fittings, and per 
formance specifications that would im 


prove the ease of field maintenance. 


10. Too often programs are stopped 
either for lack of funds or because of 
item. 


manpower and 


indecision on the use of the 


This is wasteful in 


money and sometimes results in a 


“crash” program to put a vehicle into 
production without adequate develoy 
ment and testing. 

Recommendation: Every effort should 


be made to provide continuity of pro 


gram, thus making best use of funds, 


time, and manpower. 


11. Corrosion prevention, storage 


and preservation of vehicles become 


highly important items when large 


vehicles are stored. 


Additional em 


numbers of new 

Recommendation 
phasis should be placed on the pres 
and 


and problem, 


should be 


ervation storage 


every effort made to have 


all military fuels and lubricants con 


tain some measure of rust and cor 


rosion prevention 


12. Steps are now in process to re 
duce the amount of maintenance done 
on military vehicles. It is the feeling 
of industry that in the past the military 
has overmaint 1ined its equipment The 
philosophy should be to let then 
alone to an absolute maximum degree 
thus developing realistic experience fac 
equif 


tors on the life expectancy ol 


ment. Industry experience has shown 


that opening up equipment in the held 
can, and does, reduce the remaining 
life of the item by a factor of fifty per 
cent. The driver should do all first- and 
second-echelon maintenance with some 
small aid from assigned Ordnance per 
sonnel 

Recommendation It is important 


that this item of reduced field main 


tenance be given the fullest support 
It is a changing philosophy that may 
take firm action from the top to effect 


concurrence in the field 
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Spencer Laboratory is named for Raytheon’s Senior Vice-president Percy L. Spencer, a pioneer in tube development. 


Spencer Laboratory, the newest and most modern 
research and development laboratory for the design of 
all types of microwave tubes has been put into operation 
at Burlington, Massachusetts by Raytheon. 


More than 1,000 personnel are developing new tubes, from 
tiny missile klystrons to super-power tubes with power 


levels far exceeding any now in existence. 


RAYTHEON COMPANY, WALTHAM, MASS. [| 


EXCELLENCE IN ELECTRONICS 
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The following companies have shown by their interest in the design and production of ordnance that they are ready 
to serve the United States through industrial preparedness for national security and peace. Such companies as these 
are indicative of the industrial strength of the Nation upon which the military might of the armed forces depends. 
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ANOTHER WAY RCA 
SERVES INDUSTRY 
THROUGH 
ELECTRONICS 





RCA Electronics introduces the tube of tomorrow 


Called the Nuvistor, this thimble-size electron tube 
is likely to start a revolution in electronics. RCA 
engineers scrapped old ideas—took a fresh look at 
tube design. The result will be tubes that are far 
smaller, perform more efficiently, use less power, 
can take more punishment, are more reliable. De- 


velopmental models now being tried out by de- 
signers will have a profound effect on the size, 
appearance, and performance of electronic equip- 
ment for entertainment, communications, defense, 
and industry in the future. It is another example of 
the way RCA is constantly advancing in electronics. 


RADIO CORPORATION OF AMERICA 





For the second consecutive year, the Parami Miss Distance Indicator system 
score the William Tell Weapons meet at Tyndall AFB. No other off-the-shelf system 
: : covers the effective ranges of all the missiles no other system scores with the 


accuracy of Parami 
Falcon Genie 


Missile Model Missile Model When the Air Defense teams fire Falcons, Sidewinders, and Genies at the Firebes 
ee drones, Parami transponders in the missiles and targets will be talking to ea 
other and the ground station will be eavesdropping with pen and paper 
_— recording the score of each firing for the meet referees within seconds 


TARGET TRANSPONDER WITH POWER SUPPLY 


THE RALPH M. PARSONS COMPANY 


ELECTRONICS DIVISION 
151 South De Lacey Avenue, Pasadena, California 
SYcamore 5-7061 * MUrray 1-046] 


GROUND STATION RECORDER RACK 





NEW COMPUTER PRINCIPLES PROVIDE GREATER RELIABILITY 
I 1ed with new principles of 


IBM Fede il Systen 


Research - Develop 


nufacturing - Testing - Product Support - Systems Management 


FEDERAL 

SYSTEMS DIVISION 
International 

Business Machines 
Corporation 

590 Madison Avenue, 


New York 22, N.Y. 
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